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‘kk, ‘4s and '/, watt Molded Precistors 


IRC molded Deposited and Boron Carbon 
Precistors are now available in 4, 4 and 
14 watt sizes. These 1°, precision film type 
resistors combine the advantages of high 
stability, small size and low cost in either 
deposited carbon or boron carbon units 


Ratings are based on full load at 70°C. ambient 


The molded plastic housing provides complete 
mechanical protection, minimizes the effect of 


moisture and improves load life characteristics. 


Equivalent In Size To IRC's Popular Types BTS*BW'2 + BTA 
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MOLDED DEPOSITED 
CARBON PRECISTORS 
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Type MDA— 4 Watt 








Precistor IRC Size Dimension 





Types Equivalent al e 


MDA — MBA | BTS , " 1%" 
MDB — MBB BW ' “ 1%"! 
MDC — MBC BTA 2 ' ‘ 1%"? 




















Precision Wire Wounds « Ultra HF 
and Wi-Voltage Resistors + Low 
Value Capacitors « Selenium Rect 
fiers « Insulated Chokes « and 
Hermetic Sealing Terminals 


Usorever the Crust, Says 


Voltmeter Multipliers « Boron & 
Deposited Carbon Precistors « 
Controls and Potentiometers 
° Power Resistors + Low Wattage 
Wire Wounds « Germanium Diodes 
¢ insulated Composition Resistors 
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MOLDED BORON 
CARBON PRECISTORS 
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Type MBA— 4 Watt 
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eh BAM 
Type MBB— % Watt 


~~ MBI 


Type MBC— '% Watt 


INTERNATIONAL RESISTANCE CO. 
43, 401 N. Broad St., Philadelphia 8, Pa. 
in Canada: International Resistance Co., Ltd., Toronto, 
licensee 
Send me dota on 
Molded Deposited Carbon Precistors 


Molded Boron Carbon Precistors 
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Widely Used L&N Instruments 
for Nuclear Research 
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For automatically plotting a 
curve showing the relationship 
between any two interdepend 
ent variables. Range (for 
stocked instrument): 0 to 10 
millivolts on both X and Y 
axes. Measuring circuit: D-C 
potentiometer. Balancing 
Time—X axis, 1 second nom 
inal; Y axis, 4 seconds nomi 
nal. Write for Data Sheet 
E-ND46(1) 


Speedomax® X-Y 
Recorder — 69950 


For automatic plotting of any 
two variables simultaneously 
against time on one chart 
Range: Any one or two stand 
ard Speedomax ranges as spe 
cified including temperature 
pH, load, millivolts, etc. Bal 
ancing Time: 3, 2, or 1 second 
as specified. Measuring Cir 
cuit: D-C potentiometer or 
Wheatstone Bridge as speci 
fied. Write for Data Sheet 


Speedomax X, — X, 
Recorder — 69955 


E-ND46(3) 
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Triple range precision poten 
tiometer for laboratory use 
Range: 0 to 1.61 volts; 0 to 
0.161 volt; and 0 to 0.161 volt 
Limits of error (% of read 
ing): High range—0.1 to 0.01; 
Medium or Low Range—0.! 
to 0.015; standardized on any 
range but read on any other 
range—0.1 to 0.025. Measur 
ing Circuit: continuous slide 
Type K-2 wire with 10% overlap of 15 
Potentiometer — 7552 main dial resistor values 
Write for Data Sheet E-51 (3) 


For resistance measurements 
of high accuracy in laboratory 
use. Range: 0 to 10,000 ohms 
Rheostat arm has five sets of 
resistors which are controlled 
by open dial switches adjust 
able in stepsof 0.1 ohm. Limits 
of Error: of ratio resistors 
+-0.025%,; of rheostat arm, re- 
sistance changes from zero 
setting of dials equal dial set 
tings (+0.05% 4+. 0.005 ohm). 
Write for Data Sheet E-53(1) 


Wheatstone 
Bridge — 4725 
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Provides scintillation counters 
with a regulated power supply 
for one tube or for ratio meas 
urements with two tubes. Two 
outputs. Ranges: (1) 500 to 
1310 volts d-c across 1 meg 
ohm load, adjustable coarse 
and fine dials; (2) 480 to 790 
d-c across 1 megohm load, ad 
justable coarse dial. Line 
Voltage Tolerance: 0.01% d-c 
output change for a 100 to 125 
a-c line voltage change. Write 
for Jri. Ad. EM-51(1). 


Used as microvolt meter; mi 

cro-microammeter; recorder 
pre-amplifier; null detector 
9835 Microvolt Unit. Range 

0 to 50 or —25 to +25 pv; 
scale multipliers 1, 2, 4, 10, 20, 
40. Accuracy: +0.4% +0.5pv 
9836 Micro-Microampers 
Unit. Range: 0 to 1000 or 
—600 to +.500 nua; scale mul 

tipliers 1, 2, 5, 10, 50, 100, 200, 
500, 1000, 2000. Accuracy 

+0.5 to 0.87%, +20 nua. Write 
for Folder EM9-51 (1) 


Stabilized Supply for 
Multiplier Phototubes 
101038 


Stabilized D-C 
Indicating Amplifiers 
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The economical but highly ef 
fective Nuclear Reactor Simu 


For extremely high-precision 
temperature measurements by CJ CJ 
the resistance srmomete 
¥ rene thermometer lator electronically synthesizes 
method. Range: 0 to 111.111 cs ’ Wes ; 
| . the operating characteristics 


ohms in steps of 0.0001 ohm. of most reactor types to imple 
ment basic education and re 
search in reactor design and 
operation. To give operators 
the “feel” of a true reactor it 
employs the same Speedomax 
ically and bridge and ther \ recorders and L&N control 
mometers are calibrated in Nuclear Reactor used on present sonctors Re- 
ees phy unit. Write for Simulator — 6900-Al quest Folder ND46 70-700(2) 

ataiog EL. F22(2). : 


Limit of error is a few hun 
dred thousandths of an ohm 
or a few parts in a million, 
whichever is larger provided 
bridge is calibrated period 


Type G-2 
Mueller Bridge — 8069 


Leeds & Northrup Company 49S6 Stenton Ave., Phila. 44, Pa. 


dri, Ad EN-70-241(1) 





&N Nuclear Reactor Instrumentation... 
for Engineers and Designers 
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For measurement of Log N, 

Period, Log Count Rate and For measurement of from 1 to 
other nuclear quantities. Log 160 temperatures and practi- 
N, 0001 to 300; Period, 30— : cally any other variable that 
infinity—3 seconds; and Log . produces an electrical signal. 
Count Rate, 1 to 10,000. Full : ' Ranges as required. Balanc 
scale balancing is 5 seconds ing Time: From 1 second full 
nominal. Limit of error is : scale for a single variable to 
0.5% of range span. Also 160 temperatures in 11 min 
available as temperature pH utes. Limit of Error +0.3%, of 
and millivolt recorders. Write Speedomax H Recorders range span. Write for Catalog Speedomax G Recorders 
to L&N Sales Office for data. ND46(1). 
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For use as ion current ampli 


For ion current detection in P 
fier of linear channels for re 


reactor control consoles. These 

high sensitivity galvanom- actor control. Has 18-position 
ohemn. qualichin tus 0 Gide wa, switch covering ranges from 1, 
“pe Eg ¢ x 104 ‘ 2 5 » 

riety of measurements, are s , ” hapa 2t55 
used with either telescope, or 10° amps. Full scale output to 
lamp and detached scale ‘tn Speedomax G or H Recorders 
reading deflections. Write for is 0 to 10 mv. Limit of Error 
Catalog ED describing our +0.5 to 0.8% of reading +20 
Type HS andR — complete line of D-C and A-C une. 18-position switch can be 
mounted on chassis or re 


Galvanometers galvanometers and their ac- lon Current 


- motely. Write to your LAN 
-essories. - - , 
tans Amplifier 9836-S Sales Office for information. 
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The heart of L&N nuclear 
control instrumentation. This 
key “building block” provides 
as slandard the control qual- 
ities of former custom-built 
velocity-servo systems. Reset 
rate 100 repeats per minute 
Rate time adjustable from 0 to 
8 minutes. Width of propor- 
Series 60 tional band adjustable by dial 
Servo Amplifier — 10874 calibrated 0 to 500% of the 
Amplifier’s range. Write for 
Folder ND46-70-700(1). 
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Package Control Systems 


The latest approach to reactor control technology, an 
L&N “package,” is the result of a comprehensive 
engineering program which includes the design, engi 
neering, and fabrication of all control and safety 
channels needed for complete reactor control. Sur 
prisingly economical, because each package incor 
porates standard L&N nuclear instrumentation; 
customized circuitry is unnecessary. Customizing can 
therefore be limited to assembly of a panel or cubicle 
“tailored” to fit the requirements of your installation 
Thus you save, both in first cost, and in operating 
efficiency. See Folder ND46-70-700(1). 


Leeds & Northrup Company 495356 Stenton Ave., Phila. 44, Pa. 





The new “*miracie metals’ are 
nickel, steel and copper 


Processed by vacuum metallurgy, these metals and their alloys 
have such amazingly improved high-temperature characteristics, 
strength and purity as to have little resemblance to nickel, steel 
and copper as we have always known them. Metals melted and 
cast under vacuum are economical too, since they can be melted 
from scrap materials. Production rejects rates are sharply cut 
on specification alloys 


Thompson Products, Inc. of Cleveland, Ohio has installed the 
illustrated high-vacuum furnace to aid in its investigation of 
new and improved materials for the automotive and aircraft in 
dustries.Currently rated at 200-pound melt capacity, Thompson’s 
furnace is capable of 1000-pound production with minor modi- 
fication, an important advantage should full-scale vacuum metal 
production be initiated 


Stokes is the leading supplier of production vacuum furnaces 
for industry. Any of the basic furnace designs, ranging from 
laboratory units to 1000-pound capacity and higher, can be 
modified to meet your particular requirements. If your interest 
lies in high-purity metals, write for your free copy of Stokes 
Catalog 790, “High-Vacuum Furnaces 


F. J. Strokes MACHINE COMPANY, PHILADELPHIA 20, Pa. 
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STAINLESS 


STEEL 


INTERCHANGEABLE DRY BOX SYSTEM 


FOR HANDLING RADIOACTIVE MATERIALS 


Rounded corners, crevice-free 
construction assure ease of 
cleaning and decontamination. 


- 


men“ 


Some of the many assemblies possible 


with the interchangeable dry box system. 


Here is a system of interchangeable dry 
boxes that offers several advantages: 


Offers selection of six basic enclosures and varia- 
tions, 2 types of air locks 

completely XI 5 snaiess arrangements are 
¢ letely flexible. Endl 1g t 
possible to meet any condition 


SEND FOR TECHNICAL BULLETIN A-4 
providing additional information about 


this interchangeable dry box system 





Standardized adapter plates and gaskets provide 
for connecting any type box to another, with or 
without air locks interposed. Units can be re 
arranged at any time 


Standardized supports with adjustable legs ac- 
commodate any enclosure arrangement. Supports 
easily adapted to changes 


All units promptly available for replacement, 
addition or re-arrangement 


Variations in dimensions of any unit may be 





OTHER TECHNICAL BULLETINS AVAILABLE 


@ This is only a partial list 
Ask us about the specific equip 
ment in which you are interested 
A-l 
A-2 Stainless 
A-5 Biological Safety Cabine 
B.2 
D-3 
E-4 
E-5 
E-6 


Stainless Steel Low 


Steel 


Dry Radioactive Waste 
cal Radio-Chemical 


Tys 
Vacuun 


Los Type 
Los Alamos Type Stainless ‘5 


Hanford Downdraft Fume Hoo 








ordered to meet specific conditions 


S. BLICKMAN, INC., 7911 Gregory Avenue, Weehawken, N. J. 


FUME HOODS 
ORY BOXES 
ANIMAL CAGES 
PROCESS UNITS 
PEG BOARDS 


Blickman-Built 


STAINLESS STEEL 
LABORATORY EQUIPMENT 


you to our exhibit at the Exposition 


Booth No. 403 P} Pa 


adelphia 
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of Chemical Industrie 


SEMI-MOT FUME HOODS 
LABORATORY TABLES 

ORY WASTE CONTAINERS 
LIQUID WASTE CONTAINERS 
LABORATORY STOOLS 
STAINLESS STEEL SINK UNITS 


ENCLOSURES 
SHELVING 
CABINETS 
CASEWORK 
TRAYS 


Commercial Museum 


December 5-9 


and Convent 





1s custom bualt into every 
Central Research manipulator 


yet they cost no more than ordinary units! 


No “design freezing’? at Central Research 
Laboratories. Each Master-Slave Manipu- 
lator we make incorporates the latest in a 
continuous series of improvements on the 
original design, and is precision-crafted for 
the job it is intended to do. The resulting 
low-friction, low-backlash, low-inertia 
assembly gives CRL Manipulators that 
“sense of feel’? that makes them easy and 
natural to use. 

At Central Research, this ‘‘sense of feel’’ 
costs nothing extra, because it is the result 
of the way the Manipulators are made. 
Precise machining, close control of toler- 
ances to guarantee interchangeability, and 
adjustment during production by skilled 


craftsmen with long experience in this work, 
make every CRL Master-Slave Manipulator 
a precision laboratory instrument. Result: 
A laboratory tool built without compromise, 
yet competitively priced. 


If you use—or plan to use—hazardous 
materials that must be handled in intricate 
ways, CRL Manipulators will speed up 
your research program or production. Be- 
cause each Manipulator receives individual 
attention, we can easily adapt present de- 
signs to your needs. We will also be glad to 
advise you on the layout of hot cells and 
other research areas, to help you get maxi- 
mum benefit from your CRL Manipulators. 
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WHO USES 
CRL MANIPULATORS? 

CRL Master-Slave Manipulators are used by 
ome of the world’s largest research and produc- 
tion organizations for handling radioactive ma- 
terials, explosives, hazardous chemical and biolog- 
ical materials through or over a protective barrier 

Natural motions of the operator’s hands are 
reproduced exactly at the slave end. The remark 
ible “sense of feel’’ helps new operators to become 
werfectly competent with practically no training 
period. Handles are adjustable to comfortably 
fit a wide range of hand sizes 


PARTIAL LIST OF 
PURCHASERS OF CENTRAL 
RESEARCH MANIPULATORS 


Admiral Corporation 

Argonne National Laboratory 
Atomic Energy of Canada Limited 
Battelle Memorial Institute 


E. I. du Pont de Nemours & Company, 
Inc., Savannah River Plant 


ESSO Research and Engineering Company 
®@ General Electric Company, Hanford 

Atomic Products Operation 

Iowa State College 

University of Michigan 

Naval Research Laboratory 

Osaka University, Osaka, Japan 

Pratt & Whitney Aircraft 

J. F. Pritchard & Co. 

United Kingdom Atomic Energy 

Authority, Harwell, England 


U.S. Army Ordnance Corps, Aberdeen 
Proving Ground, Maryland 
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Continuous development and manufacturing 
since 1950 


CRL MODEL 7 
CRL MODEL 8 


CRL MODEL 4 
CRL MODEL 6B 


From basic Argonne National Laboratory designs. 


ACCESSORIES 


1. Flexible Booting protects slave end of manipu- 
lator from dust, contamination, and corrosion. Restricted 
gas-flow seal possible. Does not interfere with any of the 
manipulator’s natural movements. 

2. Special Purpose Tongs. For nepeiiive or 
highly specialized operations, specially-designed, remotely- 
interchangeable tongs can be supplied to increase speed 
and ease of operation. 

3. Load Hook available for CRL Model 8 may be re- 
motely attached or detached and permits a vertical lift 
of 60 pounds. 

4. Cranes and Hoists. Lifting and toe of 
heavy loads in hot-cell areas may be accomplished by 
remote-control cranes and hoists specially designed and 
manufactured by CRL for use with Master-Slave 
Manipulators. 


for complete information, write to 


| Conta Research, 


laboratories, inc. 
Red Wing, Minnesota Dept. 201 





Unmatched steam generation experience is built into 


NEARLY 100 YEARS OF B&W | Design 

Engineering 

Fabrication 

Research and Development 


Almost a century of experience and con- 
tinuing progress in every phase of fuel 
combustion and steam generation, is the 
heritage that B&W brings to the design, 
manufacture, erection and testing of its Nuclear Steam Generators. 
Since 1867, when the first B&W water-tube boiler was patented, 
B&W has been an acknowledged leader in its field. 





For example: 


1879 Steam for Thomas Edison’s laboratory and power stations, including his Pearl Street 

1882 Station in New York, was supplied by B&W Boilers. 

1902 — The first complete turbo-generator plant built in the United States, the Fisk Street 
Station of the Commonwealth Edison Company of Chicago, was served by 96 
B&W Boilers. 

1920 — B&W Boilers for the Edgar Station of the Boston Edison Company were the first 
to be designed for a working pressure of 1200 psi and total steam temperature of 
700 F, with reheat to 700 F. 

1937 — B&W Boilers were the first natural circulation units to be designed and built for 
pressures of 2200 psi and higher, establishing a pattern for the higher thermal 
efficiency which has now become standard, 

1953 — The first commercial supercritical pressure steam generator was developed by B&W 
Research and Engineering. It will be in operation in 1956 at the Philo Plant of 
Ohio Power Company. 








BW; Basic REACTOR DESIGN ang ENGINEERING Seis 











B&W’s basic reactor design and engineering skills are readily demonstrated: 


Nuclear Physics & Mathematics—B&W’s staff has 
guided the design of several types of research and 
power reactors. 

Heat Transfer—Through the use of large-scale pilot 
equipment at B&W’s huge Research Center at Al- 
liance, Ohio, considerable basic scientific and design 
data in this category have been developed. 


Fuel Element Fabrication—B&W’s own fuel element 
fabrication plant and critical assembly test facility 
is now under construction at Lynchburg, Virginia. 


Pressure Vessel Design and Fabrication—B&W built 
the first welded steam drums to pass U. S. Naval 
Standards—has developed special techniques and ac- 
quired a vast background of knowledge over many 
years of designing and fabricating some of the most 
complex pressure vessels. 


High Pressure Piping—Having its own source of sup- 
ply for this vital part of a nuclear steam generating 
plant—a massive draw bench which is the only 
machine of its kind in the country—gives B&W one 
more control over design, quality and soundness of 
the finished product. 


Steam Separation—B&W Cyclone Steam Separators 
assure delivery of clean, dry steam to the turbines. 
The most efficient devices for separation of steam 
and water, they have made it possible to design 
natural circulation steam generators for steam pres 
sures as high as 2700 psi. 


Quality Control—Typical of the many advanced 
quality control techniques developed by B&W is the 
use of radioactive cobalt 60 and the 2,000,000-volt 
X-ray for non-destructive examination of thick welds 
and castings. 

Metallurgy—The B&W Research Center at Alliance, 
Ohio is one of the most advanced in the development 
and testing of mew alloy materials as well as the 
study of established metals. 


Field Erection—Safety and economy in assembling 
and testing of nuclear steam generating plants in the 
field are assured under the direction of B&W’'s own 
staff of Erection Engineers. Their skill is born of long 
practice in established construction methods combined 
with advanced scientific and nuclear engineering 
techniques. 


Since its early work for the Manhattan Project, B&W has been continuously 
active in the field of atomic energy, in design, fabrication and consultative 
capacities. B&W experience covers most advanced types of nuclear reactors and 
is currently being utilized to design, manufacture, and construct a complete 
nuclear steam generator of the pressurized water uranium-thorium converter 
type for the Consolidated Edison Company of New York Inc. 


For current information on Atomic Energy applications write for these bulletins: 


“Power Plant Applications of Reactors’ (ask for Bulletin 3-605). 
“Consolidated Edison Company's Indian Point Nuclear Steam-Electric 
Generating Station” (ask for Bulletin 3-618). 

“B&W Research Reactors” (ask for Bulletin AEB-1). 


THE BABCOCK & WILCOX COMPANY, ATOMIC ENERGY DIVISION 
161 East 42nd Street, New York 17, N. Y. 


Plan to attend the Atomic Exposition at the 
Cleveland Public Auditorium, Dec. 10-16. The 
B&W display at Booth 431 will include a full- 
scale model of a reactor core showing fuel ele- 
ments, as well as many other components essen- 
tiol for successful nuclear steam generators. 
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KEEPING PAGE WITH NEW HORIZONS... 


Chatham 
Electronics 


ye a ee) ee) 
MINERAL AND OIL SURVEYING 


CHATHAM TYPE SC-102—THE MOST VERSATILE INSTRUMENT 
IN THE FIELD TODAY! [his new super-sensitive instrument 
for uranium prospecting assays ore samples in the field 
Probe may be lowered into drill holes making it unnecessary 
to ‘remove costly ore sample s of sub-surface de posits It's 
ability to respond to the presence of oil deposits by indi 
cating special radiation characteristics surrounding such 
formations, makes it valuable in oil prospecting. Rugged 
MODEL KA.100 : ized construction includes shock mounting, waterproof 
RADIAC DETECTOR CHARGER seals, hermetically sealed meter and separate background 


self-contained, for industrial and 


nmercial pen-type radiaoc meters ippression Cire ult 


CHATHAM EQUIPMENT FOR ATOMIC ENERGY INSTRUMENTA.- 
TION EQUIPMENT—Chatham offers a diversified line of 
Radiac Detector Chargers, Radiac Rate Meters and Dosi 

eters for the detection and measurement of radiation 
Geiger and Seintillation Counters are available for Civil 
Detense! Industry, Laboratories and the Medical’Profession 


‘a = rs ns. tl 
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CHATHAM 
ELECTRONICS 


Division of Gera Corporation = LIVINGSTON, NEW JERSEY 


DESIGNERS AND MANUFACTURES OF ELECTRONIC AND NUCLEAR EQUIPMENT FOR GOVERNMENT, INDUSTRY AND RESEARCH 


—_ : 
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Foster Wheeler offers 


LOW-COST ATOMIC POWER PLANT 


with new Aqueous Power Breeder 





TURBINE STEAM 
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100,000 kw plant, at estimated cost 
of $21,000,000, will produce electric 
power at 6 to 9 mills per kw-hr! 


LOW PRESSURE SLURRY 


STORAGE SYSTEM | 


PREPARATION 
FOR PROCESSING 


T 





The Aqueous Homogeneous Power Breeder type of 
nuclear reactor, heretofore regarded as a “long- 
term” possibility, is now being offered by Foster 
Wheeler as a practical solution to the problem of 
high construction and kw-hr costs of atornic power 
plants. 

On the basis of design data worked out by Foster 
Wheeler, a 100,000 kw plant can now be built at an 
estimated cost to the owner of $21,000,000. With 
the Aqueous Homogeneous Power Breeder, electric 
production costs could be as low as 6 to 9 mills per 
kw-hr — depending on system load characteristics, 
plant location and method of financing. The esti- 
mated cost includes fuel, fertile material, reactor and 
turbine plant, buildings, shield, site preparation and 


land. 
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PROCESSING 


The Aqueous Homogeneous Power Breeder System 
has many inherent advantages. It utilizes a liquid 
fuel, is self-regulating, and increases safety by pro- 
viding for the continual removal of insoluble fission 
produc ts. 

Simplicity of operation and accessibility of the 
equipment are among the unique features of the 
plant. Although designed for minimum maintenance, 
every piece of equipment is readily accessible for 
maintenance or repairs without excessive radiation 
hazard. 

Steam produced by the reactor system is used 
to run a conventional turbo-generator. 

For further information on nuclear reactors, write 


to: Foster Wheeler Corporation, 165 Broadway, 
New York 6, N. Y. 


Visit us at the 
ATOMIC EXPOSITION, BOOTH 104 
Cleveland, Ohio. December 10-16 


FOSTER |W] WHEELER 


LONDON PARIS 
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... first in the field 


1939—First successful “canned” pump designed and built 
by men who now form nucleus of Chempump Corpora- 
tion. Years of development work preceded this first 
model. 

1947 —First canned pump put into production and actively 
sold on nationwide scale. Over 20,000 units in operation 
at end of first year, many in applications for the newly 
formed AEC. 


1952—Chempump Corporation founded. First organization 
devoted exclusively to engineering, development, and 
production of canned pumps for processing industries 
. including the nuclear field. 
1955—Over 160,000 canned pumps built by Chempump 
Corporation, its licensees and affiliates, operating in all 
parts of the free world. 








»». process proved 


Thousands of canned pump installations since 1947 provide 
a backlog of engineering and operating experience that just 
can’t be found elsewhere. As a Chempump user, you can 
benefit directly from this extensive process experience. 
Chempumps give leakproof service pumping “‘hot,”’ toxic, ex- 
plosive, and other hazardous fluids . . . hard-to-handle sol- 
vents and heat transfer agents .. . and just plain hot water. 
Name your fluid . . . chances are it’s being handled by a 
Chempump. 





CHEMPUMP CORPORATION 
12 








».».for canned pumps 


Sizes: to 742 HP, in 15 different models 

Heads: to 240 feet 

Capacities: to 250 gallons per minute 

Temperatures: to 450° (standard) 

Pressures: to 150 or 300 psi (standard) 

Materials: cast iron, cast steel, 316 stainless steel, Monel, 
Carpenter-20, titanium, Hastelloy B, zirco- 
nium 

Chempumps for extreme temperatures, extreme pressures, 

and in higher horsepower ratings are available. Write for 

details. 


1300 EAST MERMAID LANE + PHILADELPHIA 18, PA, 
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VOLTAGE REGULATED POWER SUPPLIES 


| orsoo | o.200 a | oso | rome) | 





__0-1200 0-20 Ma. 01% 10 Mv} 10 Amp} 1 ' 
0-1000 | 0-500 Mo. | 0.5% | 20.Mv.| ao 
200-1000 | 0-500 Ma. | 0.5% | 20 My, — 
0-1000 0-50 Ma. 0.1% 10 My., 10 1020 
0-600 0-3 Amp. | 0.5% 10 My. | eat 780 
0-600 0-2.25 Amp, 0.5% | 10 Mv.) | 770 
0-600 0-1.5 Amp. | 0.5% | 10 My. | | 760 
0-600 0-750 Mo. | 0.5% | 10 My. | | 750 
0-600 0-500 Ma. | 0.2 Volt) 3 Mv. | 20 Amp. | 
MODEL 1020 0-150 Bios | 0-5 Mo, * | amy.) | _ s 
0-600 0-300 Ma. | 0.5% | 5Mv.| 10 Amp. 
0-150 Bios | 0-5 Mo, * | 1M.) | ots 
0-600 0-300 Mo, | 0.5% | 5M. | 10 Amp. | SOOR 
#1 0-600 | 0-200Ma, | 0.5% | SMy.| 10 Amp. | 
#2 0-600 | 0-200Ma. | 0.5% | 5Mv.|10Amp. | #00 
eESUATION a Ee 


#1 200-500) 0-200Ma. | 0.5% | 5Mv.| 6Amp 


#2 200-500| 0-200Ma. | 0.5% | SMv,| 6Amp,| °° 


T 
200-500 0-200 Mo. | 0.5% | SMv.| 6Amp.| 245 


RIPPLE: 0-400 0-300 Mo. | 0.2Volt| 3 Mv. | 10 Amp 
0-400 0-300 Mo, | 0.2 Volt} 3 Mv. | 10 Amp 
0-400 0-150Mo. | 0.5% | 5 Mv. |10 Amp 
0-400 | 0-150Ma, | 0.5% | 5Mv. |10 Amp 
0-150 Bias 0-5 Ma * | Mv.) 
0-400 | 0-150 Ma. | 0.5% | 5 Mv.) 10 Amp 
0-150 Bios | 0-5 Ma * | 1 My. | 


|4300D 


600 make at SERIES 
f - ‘ Rack Mount 
mosed Volts 6.3VAC " i) 





T | 
Hest Sa 0-400 |.0-150 Ma. on § Mv. |10 Amp. | 
ik 0- ach supply ’ i ° 
[xn1100200] | has two 100-400 0-150 Mo. | 0.01%) 1 Mv. |10 Amp 
[ KR 6] 195325] 10 Amp 0-350 _ | O-3Amp. | 0.5% ca 
eT: __ outputs 0-350 0-2.25 Amp. ae 10 Mv. | 
__ 0-350 0-1.5 Amp. 110 My 
0-350 _| 0-750Ma. 0 10 Mv 
sn ~ 
100-325 | 0-150 Ma 5 Mv 10 Amp | 
Cael Volts 6.3V AC 
we ws [aa | 0-150Bios | 0-5 Ma. ° | 1 My. | 
RRS T 100200] hastwo [TOTTI 0-300 0-150 Mo. an 5Mv.| 5 Amp | 
KR a | oy 5 Amp aun Lia 0-150 Bios | 0-5 Ma 1 My. | 31s 
[KATO] 295450] outputs | 19°] 7° 0-150 075MWo. | 0.2Voli| 3Mv.[10 Amp. | e 
KR 0-150 | 0-75 Mo, | 0.2Volt| 3 My 450 
_* ma. SERIES 0-150 0-50Mo. | 0.5% | SMv 150 
aed Volts 1 « s.avac | shah Mount Tce mit 060 | |0-2Amp. | 5M 1 My 2600 
1 rit O150 Tt tack cash supply | “1% call an i” | ha 0-5 Amp 5 Mv 1 My 2650 
on 135505 has one aa Ua 17%] 0-30 Amp. | 0.5% | 0.1% 3030 
; 3 Amp Le . A 1D A e 
HERS] 28550] output 1 : 0-10 Amp. | 0.5% | 10 Mv 3200 
DC POWER SUPPLY SPECIFICATIONS 
Lise, tie Nilel.F 


*REGULATION FOR BIAS SUPPLIES: 





qd 1 cetede mV -fe}] 7.Wge) ii a 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. = INDEPENDENCE 1-7000 





AT YOUR SERVICE 





over 2000 scientists, electrical engineers, 
chemists, physicists, mechanical engineers, 
mathematicians, designers, technicians and 
Skilled craftsmen who have available over 
400,000 square feet of laboratories and 
manufacturing plants. 


gs fi 


Look fo Norden-Ketay leader in research, design, deve ment and ma 


producti n of SYNCHROS * SERVO MOTORS + DIGITAL CONVERTERS * RATE GENERATORS + RESOLVERS * 


MAGNETIC AMPLIFIERS « GEAR TRAINS * POTENTIOMETERS * NAVIGATIONAL SYSTEMS * 
PIRE CONTROL SYSTEMS + SERVO MECHANISMS + AIRBORNE INSTRUMENTS * BOMB DIRECTOR SYSTEMS 
* AIR DATA INSTRUMENTS * COMMUNICATION EQUIPMENT * COMPUTERS *« PRESSURE GAUGES 


NORDEN-KETAY (SORPORATION 


99 Park Avenue, New York 16, New York 


RESEARCH & DEVELOPMENT LABORATORY: The Norden Laboratories, White Plains, N.Y, 
MANUFACTURING DIVISIONS: Precision Components Divtiion, New York, N.Y 
Commack, Long Island, N. Y. « Hawthorne, California 
insirume d Systems Division, Milford, Connecucut 
SUBSIDIARIES: Nuclear Science and Engineering Corporat 
Vari-obm Co mityville, Long Island, N 


son, Picesburgh, Pa 
f Y 
103 Corporation, Boston, Mass 
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A...Jet Engine Pressure Ratio Sys- 
tems. Noted for low weight, small 
size, accuracy, stability, sensitivity. Re- 
fer to Bulletin #361 


B...Digital Converter. Possible rate of 
25,000 counts per minute, an unam- 
biguous ourput of 13 binary digits in 
natural binary code. Refer to Bulletin 
#300. 


C...Magnetic and Electronic Ampli- 
fiers. Open, dust-proof or hermeti- 
cally sealed units. Either standard or 
to customer specifications 
Write for specific data 


D...Synchros, Servo Motors and Re- 
solvers. Specifications and character- 
istics of over 130 sizes and types are 
given in Bulletin #355 


E...Fuel Flow Transmitters. Major in- 
struments, components, and systems 
for aircraft are available 
Write for specific data 


F...Gear Trains. Conventional and 
miniaturized types for use with servo 
motors and synchros 


G...Potentiometers. Linear and non- 
linear, ten-turn potentiometers, single- 
turn continuous units and others are 
described in Bulletin #321. 


H...Acragage Bourdon Tube Gauges. 
Pressure, vacuum and compound for 
the petroleum, chemical, and indus- 
trial field. AN types for aircraft. 
Refer to Bulletin #364 


1...Servomechanisms. Made to meet 
extremes of temperature, humidity, 
and special configuration. Submit your 
requirements 


J...Air Data Instrumentation, Engi- 
neers are available to show how our 
experience in this field can help you 
in the solution of your problems 


K...Marine Equipment. Interior com- 
munication equipment, salinity indi- 
cators, engine order telegraphs, com- 
pass repeaters, and marine equipment. 
Write for specific data 


L...Electro-Mechanical Assemblies, 
Complete enginering and manufactur- 
ing facilities are available for sub-con- 
tracts of complete equipment, 





NEW 
EXPANDED FACILITIES 


AT NDA’ FOR 


REACTOR DESIGN, DEVELOPMENT 
AND PROTOTYPE MANUFACTURE 


y NUCLEAR TECHNOLOGY 


HIGH PERFORMANCE ENGINEERING 


Hm COMPUTING SERVICES AND 
DATA HANDLING SYSTEM DESIGN 
AND CONSTRUCTION 





To keep abreast of atomic 
energy development, NDA has 
greatly expanded its laboratory, 
engineering and fabrication 
facilities. These include en- 
larged chemistry and metallo- 
graphic laboratories, liquid 
metal and high temperature 
experimen tal facilities, analyti- 
cal and engineering design 
facilities and the Westchester 
County Computing Center. 

Work has also begun on are- 
actor critical facility and “‘hot’”’ 
laboratory at NDA’s 1200-acre 
Nuclear Experimental Station 
near Pawling, New York. 

Concurrent with this expan- 
sion in physical facilities, many 
scientists and engineers are 
being added to the staff to for- 
ward NDA's growing list of 
projects. 

Call or write for additional 
information on how NDA can 
work for you. 


IN DA Nuctear DEVELOPMENT CORPORATION OF AMERICA 





5 NEW STREET, WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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ROUNDUP of Key Developments in Atomic Energy 





LATE NEWS and Commentary 


Policy Set A completely unpublicized policy statement on availability of U. S. enriched 

On U-235 uranium for foreign power reactors was made by the Atomic Energy Commission 
last month. In a speech on Oct. 10, W. K. Davis, AEC’s reactor director, said 
that to prevent the possibility of illicit atomic weapons manufacture the enrich- 
ment of uranium would be limited to 10% for foreign power reactor use, This 
limitation would not apply to domestic use. And plans for making available 
6 kg per country of 20% enriched material for research reactors are still in effect 
because “the amount and concentration is felt to be foolproof with respect to any 
possible weapons uses.” 

Because of the British shortage of enriched U (see p. 61), this policy will 
limit foreign interest in certain power reactor designs described at Geneva (at 
least until such time as plutonium becomes plentiful in a number of countries ). 
Power reactor designs described at Geneva that call for fuel enrichment greater 
than 10% include: Idaho prototype boiling water reactor (about 90%), Idaho 
experimental breeder reactor (about 90%), Oak Ridge homogeneous reactor test 
(90%), Dounreay (Scotland) fast breeder, Detroit Edison group fast breeder. 

It has been estimated elsewhere that the total U. S. production per year of 
enriched uranium is 25 tons. 


New President Eisenhower has added a businessman to AEC. He's Harold S. Vance, 
Commissioner 2 Washington figure since 1952, but a veteran of the business world who has 
served under both Democrats and Republicans with equal skill and amiability. 

At 65, Vance has a background of more than 40 years in the automobile 
manufacturing business and five years in government. He joined the Studebaker 
Corp. in 1911, and rose to become its president, a job he held until the company 
merged with Packard. He has since been chairman of the executive committee 
of the combined firm. 

In 1952, Vance took charge of a government study on production equipment 
during the Korean crisis. He was chairman of a six-man group which recom- 
mended that the Office of Defense Mobilization—the top military-economic 
planning agency in Washington—establish a stockpile of machine tools to boost 
the nation’s wartime production base. In 1953, Eisenhower offered Vance 
the job as chief of ODM, but he turned it down. He once again became an 
ODM consultant, and his interest in machine tools led him to chair another 
study team that came up with a suggestion for boosting the stockpile further. 

Vance will serve the remainder of former AEC Commissioner Joseph Camp- 
bell’s term, which expires June 30, 1960, filling out the AEC’s five-man roster for 
the first time in more than a year. In this capacity, he is assured of a spot on the 
commission longer than any member now serving. Commissioner Willard F. 
Libby's term expires June 30, 1956; Thomas Murray’s ends in 1957; Chairman 
Lewis Strauss’ runs out in 1958, and John von Neumann's expires in 1959. 

Vance’s AEC appointment came as no surprise to Washington staffers who have 
worked with him. They like and respect him, and seemed delighted when 
Eisenhower named him to the post. His dealings in Washington the past few 
years have created a similar impression in other agencies. This adds to the 
feeling that he will have little difficulty obtaining Senate confirmation early 
next year, 
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LATE NEWS and 
Commentary 
CONTINUED 


Future of oF ire that the national atomic en ry laboratoric re going to be 


National Labs important part of the | 5. atomic progran ( many years to come 
f its activities and ive additional Py Oo scientific per onnel, Los 
Scientific Laboratory recently N { y oo embarked on a 
ver reactor program Now, for the first. time W 1! ads reveal that 

Alamos is also working on nuclear propulsion 

id at Brookhaven National Laborato there has been a bit of a struggl 
veen those who want to maintain the originally planned academic atmosphere 
those who would like to see the lab get into more ipplied work The issue 
it question 1 whether an idea deve loped it Brookhaven—the liquid metal fuel 
reactor hould be moved into the prototy pr tage there, if AEC grants the 


mone’ It ippeal that the applied peopl Wiha vin out 


Declassification Alt! h the reaction of industry to AK interpretation of Sec, 57a of the 
Block? Atomic Energy Act (NU, Oct. 55, p. 9) has been favorable because it would 
pr umably permit unfettered foreign busine dealings in unclassified matters 
there is feeling in some quarters that the blanket authorization given may have 
one too far This section of the new law i iid to have been the result of 
the intent of Congress to require AEC to maintain control yr at least have 
due of the production ol mificant quantithe of fissionable material 
ad when U.S, assistance is involved 
suse much reactor technology that would permit the building of plutonium 
reactors is now unclassified, AEC would not be able to keep its 
on all foreign Pu production activities facilitated by American industry 
irgument then runs that realization of this may cause AEC to limit further 
lassification of reactor technology and that classification might then be used 
is a means of fissionable material control 
Whether or not this argument hold vate ; ing examined in 


\\ i hington 


Propulsion There is increasing evidence on both sid of the Atlantic that nuclear hip 

Progress propul ion activities will call for major exp nditures in plant ind equipment 
in the next 10-20 years 

In the U. S.. Rear Admiral H. G. Rickovei top Navy nuclear man, predicts 

that by the early 1960's “all major naval vessels authorized for construction will 

he prope lled by nuclear powe! Meanwhile, it is said that the Navy will start 

building its nuclear-propelled carrier by 1957 at the latest \ Navy request for 


$25-million, of which $6-million would go toward test facilitic ( xpected soon 


for constructing the reactor propulsion ystem for either the ixth or seventh 
lorrestal-class carriet If it is decided to build a land-based prototype for the 
eventh vessel, the go-ahead on the propulsion unit will be delayed until 1957 
\t present, Westinghouse will build th prototype of the pressurized-water 
Large Ship Reactor in Idaho 

In the United Kingdom, after five years of study and planning, the Royal 
Navy and British industry, working at Harwell under government coordination 
ire reported to have increased their efforts to deve lop reactors for submarines 
ind surface vessels to the extent that a unit will be operating in four or five 
veal \ group from the British Shipbuilding Research Association has formed 


it Harwell to continue studies of commercial ipplications 
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Controlled Thermonuclear Power Has No Military 
Significance and Should Be Declassified, says Smyth 


out for open discussion 


the ronnie | 


vel Princeton s 


D. Smyth, himself privy to secrets of the AEC’s Project Sherwood 


ntrol of fusion reactions 


d thermonuclear reactions 
mificant military impor 
may be wrong, but I 
st of the peopl working 

igree Military signi 
or lack of it, is crucial to 
ility under the Atomic Energy 

1954 of whether the Atomi 

Commission has the right to 
ontrolled fusion work, ac 

to some Thus far AEC’s 
statements have not alluded 
military impli itions of the 


yvth poke at a session on the 
ntial of thermonuclear power at 
National Industrial Conference 
id meeting 
with him was Hans Thirring 


talk paralleled his article on 


Sharing the pro 


this issue of NUCLEONICS 
sp iker spoke of the great 
{{ ultic 
of the energy available from 


ision of light nuclei Very 


involved in controlled re 


temperatures, of the order of 
lreds of millions of degrees, are 


eq ired to make such reaction: vo 
Said Smyth, “Let us not waste time 
trying to think of some material 
tainer some reactor tank, that 
il] vithstand 
llion of devrees There 1s no 
material At these tempera 


" 
every ubstance 18 a vas 


temperatures — of 


Electromagnetic Control 


But Smyth went on to say ‘It 
we possible to confine this 
ionized] reacting gas by 
mnbination of electric and 
field Thus he con 
comnecture common in 

cle ind contained, for 
p. 64 of the Thirring 
There is some irony in Smyth's 
ding his authority to what could 
be guessed at previously, for 

I AKC COMMMISSIOner he played 
part in the decision to 

ry the presse ind delete portion 
Hans Bethe H-bomb article in 
1950, Scientific American 

oning was that while the 

m concerned was not 

Bethe position as a top 
cientifi consultant to AKC 


it pecial ignificance 
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last month said I for ome 
cy should be lifted . it 





feel that the veil 


my impression that the work on 


AEC Invites Bids 
for Supplying UF, 


The Atomic Energy Commission 
has asked proposals ‘for supplying 
either uranium tetrafluoride UF, 
or uranium hexofluoride (UF.) for 
a five-year period, at any production 
rate up ft »X000 tons uranium 
oxide U.O 

Heretofore 


been limite a to the first two ste P in 


equivalent yi 
pris ite industry has 
U proces mining ores and mill 
ing them to produce a concentrate 
Now they are invited to participate 
in the next two steps, refining the 
to produce a_ purified 
rting it to UF, or Ul 

Conversion of the salts to metal and 
the fabrication of the metal remains 


concentrate 


salt and con 


in government hands 

Basis of contract proposals can by 
either AK( upplies the U.Oy con 
centrates and contractor returns r 
fined material, or the 


owns or buys his own ore suppli 5 


contractor 


If the contractor gets his own ore 
AEC would modify present ore re 
fining contract 

Final contract will include ap 
propriate cancellation provision 
and options to extend contract with 
price adjustment to reflect amortiza 
tion status of facilitic Deliveries 
should tart ibout July 1955 
Deadline for propo ils is March 3] 
1956 

The talk is that one private con 
cern propose 1 such an arrangement 
about a year a before plans for 
the Weldon Sprin 
final But it 
stated reas 

The present bid invite is a step 


plant became 


rejected for un 


toward the integrated feed-materials 
program industry has sought (se Pp 
65 Phe fluoride ilts are logical 
topping place in 
tut a better technology, and a lower 
over-all cost, might be available if 
metal were the final product Plant 
size will be large enough to allow 


economic il pi we iti ( apital cost 


pro essiny 


of such i hal might run ibout 
$25 million ind must really 
be higher uiticipated for the 


Fernald plan l Wiv expanded “ 
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new plant is bein built at Weldon 
Springs 
for another sizable plant 


ind vet here is an invitation 


Negotiations Resume on 


Nebraska Power Reactor 
With changes having been mace 
to an earlier proposal, AEC is ne 
gotiating with Consumer Public 
Power District of Nebraska for cor 
struction ot 75o-Mw 
graphite reactor power plant by 


sodium 


1959 under the Commission's power 
demonstration reactor program It 
will be the first reactor ipproved for 
a U.S public ON rroup North 
American Aviatio Ie 
plant 

Phe original propo il asked AKC 
to pay for much of the reactor in 
return for data, but Consumer 
Power would retain title to the en 
tire plant Also, Consumers asked 
AEC to waive fuel charge 
its 7-year limit Under the revised 
plan AEC will retain title to part 
of the plant it finances and Con 
for using the fuel 
after the waiver period 

North American's design calls for 
sodium at 500° F to take 238 Mw of 
heat from the core by being heated 


beyond 


sumers will pity 


to 925 | Intermediate heat ex 
changers will transfer thi heat to 
i secondary sodium loop from which 
it will be routed to generate steam 
at 800-psig and 925° F for use in 
generating 80 Mw of electricity in a 
conventional turbogenerator arrange 
ment Iwo core designs are bein 
considered Coie would use ura 
nium fuel, the other would use 
thorium-base fuel 

Phe proposal is one of four ori 
vinally considered — for Abe i 
stance i part of the po 
demonstration reactor program 
May 55 P 1] Ol these (wi 
vere approved in August for further 
wvotiation . | sep 0, p 109 
These were t) Detroit Edison and 
Associates plan for i 1L00-Mvy 
elec plant using a 3JOO-Mw hie it ) 
sodium-cooled fast breeder, and by) 
Nuclear Power Group proposal for 
i 1SO-Mw plant using a 670-Mw 
boiling-water reactor Vlan now 
we to build the latter plant without 
AEC financial aid that i part of the 
demonstration program In this re 
pect, NPG's ipplication is for a 
traight license arrangement similar 
to that for Cor lated edison 
140-Mw pl int 

The Yankee Atomic Electric Co 
proposal for a 100-My plant using 
a pressurized-water reactor and the 


19 
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original Consumers Power 
turned down last Au 
now considering a ised Yank part 
proposal that in 
plant. 


Three 10-Mw Plants 
Slated for Latin America Dav 


tnourne ed 


plans to invest $13.5—-15-million to 
| 

10-Mw capacity in three Latin 

American countris The designs 

will be sufficient] 

mit evaluation of the best type for tid 


different to per 


additional construction in the utilit for the reactor, 


area, which include Argentina 
Brazil, Chile, Colombia, Costa Rica 
Cuba, Ecuador, Guatemala, Mexico 
Panama, and Venezuela It ij 
hoped that the plants would — be reactor 
operating within three year 
Negotiations of bilateral powel 
reactor between — the 


U. S. and the individual countric 
A 


and Share Co 


acvree 
apre emen 


ecidin , ou 





will play a key role in 


Washington Report 


Because the Atomic Energy Act of 1954 requires 
that the government retain title to all fissionable 
material obtained from the government or produced 
by a licensee the Atomik bene ryvy ( Ommission has 
had to issue detailed regulations that would permit 
it to maintain full control and knowledge of the 
whereabouts of all nuclear fuel in the U. S. One 
question that has been pe rple xing industrial peopl 
is whether anything resembling normal commerce 
in nuclear fuel could exist under these circumstances 


have to go back 
to AEC before being pa ed on to a customer o1 


For example, would fuel alway 


processor? Could a producer of reactor-grade plu 
tonium deal directly with prospective users of it? 

AEC has answered thes« questions in a way that 
should make life easy for reactor operators Here 
is AEC’s policy as outlined by Charles G. Manly of 
AEC's Division of Civilian Applications . 

“You do not have to return or offer such material 
to us at the end of each fuel cyck You may prefer 
to reuse it in your own fuel elements or to ship it to 
another licensee under your own busine SS arrange 
ment. However, you will have to keep adequate 
records of all Government-owned materials you re 
ceive, produce, have on hand, and transfer, and 
make periodic and special reports to us from time 
to time on these matte: 

“In the case of peci il nuclear material obtained 


from another licensee two things might happen 


20 


location of the plant: 


factors also will play an important 


ten reactor builder: 
constructors and _ site 
formally However 
id H. Matson 


' . 
puisora de Eempre 


president of Im 
as Electricas S. A 
American & Foreign Power Cc in A&FP subsidiary iid that the 
first plant will be built near Mexico 
build three nuclear power plants of City so that the National Universit 
can use it for training 
Is St heduled for 
igning of the bilateral 
that an order has been placed with United Nations discussion of 
which will be a the propo ed agency 


18 months from the vill be esta 


odium graphite type 
contractor wasnt revealed 
American Aviation 


the chief d veloper of this type 


Ebasco Service 


owle d subsidiar y 


negotiations with 


Kconomi trous ( ol thie plant 
l uppli rs ire 


system 1 Pp to 


lalks have been held with about irbi American & For 


ri 1 


but selection o ) ; also 
has not bee and Share (Co 


ubsidiary 


] 


Progress Made on 
International Agency 


It appears certain now that an In 
ternational Atomic Agency 
| 


li rie | 


Installation Energy 


possibly some 
He further time in 1956. It also appears that 
completed, ex 
Although the pectations that the organizati 
North would not be a strong and all-en 
is known to be compassing one have been well 
founded, 

The Political and Security Com 


In i wholly mittee of the General Assembly of 





of Electric Bond the UN deliberated most of last 


" l 


1S handling technic il m ynth inh , CW York on procedul il 


contractors and questions r¢ lated to consideration of 


will handle over-all design and con Casibiniadl ahi aie 


If the vendor obtained it from the Commission he 
could retain financial responsibility for it or he 
In the 


you would then have to pay us a 1% use 


could ask you to assume such re sponsibility 
latter cast 
charge However. if it were material which he had 
produced, the r¢ would be no use ¢ harge imposed by 
the Government on either party to the transaction 
Although title would be vested in the Government 
all other aspects of the latter transaction would be 
similar to normal commercial practices involved i 
trading in licensed articles 

“We do not propose, then, to be concerned with 
contractual or other arrangements among license 


involving transfers among them of pecial nuclear 


materials. The licensee to whom the special nuclear 
material is allocated will be financially responsible 
to the Commission for the material until the mat 
rial is returned to the Commission. If, however 
that licensee desires to be relieved of this respon 
sibility in whole or in part upon transfer by him of 
all or a portion of the material to another licensec 
as in the case of a transfer from the reactor com 
pany to the fuel element company, this is all right 
The transferee must be satisfactory to the Commis- 
sion as a licensee and as a financial risk, and must 
give the Commission a written agreement assuming 
We contemplate that for 


the normal situation, arrangements of this kind may 


financial responsibility 


be made in advan c 
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Reactor News 


tids due soon on MIT's D.O research reactor. M 
} Institute of Technology pl immed to issue in 


ortly after November | for bids on a heavy 
Detailed specifi itions have beer 


Firms that expre ed interest an 


facility 
I MII 
American Car & Fou 


invited to bid include 
ili Mac hine ra Foun Iry Bab ock & \\ ileox 
| 


il Electric, North American Aviation, and 


It is tentatively plat wd to include a 


n fa ility bene ith the reactor 


anadian Westinghouse to built NRU_ test loops 


mic Energy of Canada Ltd. has let a contract i 
r about $200,000 to Canadian Westinghouse Lt 
and fabrication of test | yp 


ign, deve lopment 
nearing coi ipl ti 


NRU_ reactor, which is 
The equipment will be used to 
] 


fuels, and fuel assemblies under t mp 


ure conditions similar to those in power r 


Use of niobium and vanadium considered in design of 
safer fuel element for fast reactor. For salety re 
idering using niobiu 


iast-reat | 


group IS COlh 
il canning of a hollow cylindrical fuel element 
idium as the outside car rheir hope is that 
ise niobium has a lower melting point than vana 
if the fuel element were to fail it would fail inwai 
] ] 


1 it Nazaraous 


Canadair contracts to design and estimate cost of 


swing-type’ swimming-pool reactor, Atomic I: 
f Canada Ltd. has awarded a contract to Canadair Lt 
m of General Dynamics ¢ rp., to do design 
el pment work for estimating cost of a swimmi! 
type reactor Reactor is to be used for determini 


lo find amoun 


remaining in fuel elements from Chalk River re 
a small sample of fuel will be 
in and out of the new re 


v various materials affect reactivity. 


\ 


ver reactor: 

and repeatedly swun 

ore Measurement of powel fluctuation will tell 

uch fuel remains The reactor, for which AEC] 
' 


| ] ] 
erform the phy ics calculation will cost about 


MWO0—300 000 


Colombo Plan reactors. The $5-million, heavy 
l-uranium reactor that Canada is giviny 


vill probably b 


in Colombo Plan 
U. S.-offered nuclear facilities iy 


ither Cevlon oO! India 


MTR power upped 33%; first year of renting irradiation 
income $5-million. Alter 


space indicates equivalent 
and producing iw 


erating at 30 Mw (heat 
5 x 10" since it was first placed in operation Ma 
materials testing reactor was brought to 
Septe mber 23, and it has been operatin 
ince S« pte mber 26 With the te pu ible flus 
10"*n/cem'*/sec, more high-flux 
irradiation times are shorter 
ter has 


Petroleum Company 


prove da equate 


ision hich operates the plant fe 
e recent meeting of the Atomi 
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space rented 


rracdiation 
luring the first year of the 
July, ‘54, p. 56 
f all organizations using the reactor 
the MTR is a 
vork is not subject to rental fees 


represent innual incor 
were ‘ i Site 


government-owned facility crnmment 


Britain to test reactor safety. Safety information ol 


type gotten from the | S.s Borax experi ents 
| of British high-priority 


(NI 


Se pt "55 p. 10 will be voa 
test to be conducted in a dome struc 
Caithness. Scotland 


plauts for 


ture near Dounrea 
' 


Findings are for use by firms bui 


ing nuclear Britain's Central Electri 


Authority 


Compromise nuclear ship proposal readied 

time Administration is preparing a“ 

ship proposal that would serve 

tween the President's exhibition shi 

carrier plan favored by Congr 

bogged down during the last 

new idea involves a nuclear powered 

could exhibit peacetime us of atomic ener 

readily could be converted to a commercial vessel 


removing disp] iv facilitic 


Ninth sponsor signs for AMF -proposed reactor 
operation decision near. tlas Powder ¢ 
other firm Ni Sept 9, p 
Industrial Reactor Laboratories 

York area Reports indicat 

project to cost about $2-million ; 

horo, Middlesex County, New 
the site will be leased by the 
which it will be turned ove 


soon will be named operat 
Princeton University and Rute 


to be leading contender 


Dow to build a mobile-fuel reactors 
Dow Chemical Co. announced 

of the National Industrial ¢ 

firm plans to build a mobile 
design testing 


preliminary 
clearances are arrange Phare 


el study 
i) a 1O-Mw 700° F reactor ha ing i () hur with 
1.0, DO, o dipheny] for moderator «ai coolant held 
structure b) a liquid-metal-fueled reactor 


solid urahiluimn hie ld 1 priate i! | pabl ol 


ina graphite 
ind ( 
continuous or intermittent t! core 
he said this leads to very f itures where the 


hot gas turbine cycle may b 


U. of Washington committee wants 5-Mw plant for r 
search and power. Phe Uni W 
ineering faculty committee or 

oncluded “that a comple te nu 

>» 000-kw range. located on or 

best educational aid f{« 

chnicians.” Harold EK. Ws 
institution's college of engineerin 
yartnership plan with several larg 


| 


1 
I 
for construction of reactor power pl int 
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tion vith pl 
proposed statute 
publi hed 
tarted. the ei 
the | S 
vium, Canada 
South Afric 
itatute itsell 
Lhe { S hica 
tatute to all the 
the UN and ha 
conference in’ \W 
ibove eight 
U.S.S.R., Brazil, ¢ 
Jndia Then rie 


be a follow up com 


members, at viii 
will have the 
ment on the final 
fhus it is cert 
and scope ol the 


determined outsi 


UN Secretary Gene 


asked to recor 
ferees next y 
hip of the ag 
UN The | 
the affiliation be 
the specialized | 
As fur a thre 
agency is cone 
ore quarter th 
have major resp 
vide distribution 
sionable material 
dwindling It 
major traffic in f 
will be carried 


weney probably 


ments between pro 


tomers The ive 
ict as middleman {| 
of small cpuaenititic 
And there may 
to this from 
nations that woul 
recipients of uch 
the 16-nation Boar 
supposed to appr 
the use of agene 
to carry out an tt 
In user country 
that’s been raised 


surveillance of 4 


It could well be 


function of the 
weas Of infor 
ind technical a 
there are many 
see the body 
development 
activities of its ov 
ful that any sucl 


might do would by 
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Industrial Applications 


New method for determining true surface area. 
ute irregularitic the true are t surface 
An isotope procedure make i imple in 
Viethod depe nds on reproduc e film left 
icid-chromic acid mixture test how 

olves the oxide film without attacking th Al, leaving a 10 
Angstrom film Phius to me u irface area unple is immersed 
in ( reagent tor 5 min. and the activity remaining (trom phos 
phorou 32 in acid) is counted in an end-window G-M tube No 
correction nee mack Sample are ompared against 
moothest Al st that can be formed Pypical area ratios are 
is-rolled sheet 9 0 metallographic yaper, 32 imodized sample 
1.08. KR. G “ of the Aluminu ( f America Research 
Laboratori I work, which w 1 | ore the NICB 
mecting, Oct L.. Plumb 


14-Mev neutrons generated inside drill holes. Logging a new oil 
well is almost stand rocedure today A natural gamma-back 
ground log is taken ) neutron source-gamma detector com 
bination is lowered dicate formation density and probable 
Huid-bearing zone Phe presence ol induced chlorine-38 (37-min 
half life in the fluid indicates bring Ra-Be source average n 
energy about 4 Mev) are now used. They cost about $10,000 for 
ee lO’ n/sec ind e off undesirable gamma ra 
McCullough Tool Co. is commercially using a small accelerator ven 
erating 14-Mev neutron Probabl the dt reaction 1 being 
used Fracerlab, [ne report l at the National Industrial Con 
ference Board mecting on Oct. 27 that they are working on a (dt 
n source that will put out LO” 1 teadily, and vive short burst 
up to 10 A two-element vacuum tube containing a deuterium 
tritium mixture is used Phe tube operates at 50-100 kev Size ot 
unit is about 3-in. diameter by 15-ft long Hope is that output soon 
will be higher McCullough unit is twice as long It generat 


2 LO’ n/sec An increase to LO” ( continuou Is planned 


Novel wear-testing technique uses below-surface activity. Tire 
wear testing by placing the radi isotope below 0.04-in. of non 
itive tread was re ported by J]. W. Born, B. F. Goodrich Research 
Center at the Atomic Industrial orum meeting, Sept mber 

Barium sulfate is made fro: lfur-35, and milled into tread 
rubber By adding benzene ement is made Then trip of 
unvulcanized, non-radioactive tread rubber, l-in. wide by S-in 
long, by 0.04-in. thick, were made and coated on on ide with 
the active cement hese trip were place 1! around the tread of 
an unvuleanized tire, and the tire vulcanized Result was activity 
below 0.04-in. of rubber For the unworn tire little radiation 
escapes as energy of the sulfur beta-particle is 0.167 Mev (Al range 
is 0.005 in No gamma particle are present As tire wears 
ictivity increase Actuall itter only 50 miles of driving precise 
determinations could be made with a G-M counte1 Using a metal 
mask that exposed only 1 cm®*, tread wear could be found at any 
of seven tread ribs at the four pou iround the tire, for a total of 
28 checks There was very good agreement between these and 


convention il tests 
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K'oreign News 


Japan plans 5 reactors. By 1960 Japan plans t 1\ W that would go into 


lecided ti 


re u 1 re tors trom other countries. t build rhe selgians have aecraed 


to build an experime ntal powe! ne or two years so that 
wtors to be bought are: a 50-kw w reactor type to build On 
ko U-235: ar 0 1.000-kw rea thinking is already quit 
type using | } ‘ ‘ dium vl iphit reactor 
ng pool using 2.8 kg U-2 four Meanwhile progress 
reactor will be graphite moderated, | y-watel reactor at Mol and it 
ind natural-uranium fueled ruary This reactor i 
nost beautiful and complete 
Canada strengthens U position. With “immense a furope 
f re ] | favorable to A fourth reactor that Belgium 


plored round that are geologically ' 
high-flux test unit that may be built | 


ccurrence” of uranium, Canada still expects that by 
There has actually been some talk tl 


1 of 1958 its rate of uranium production will be 
what it was at the end of the war W. | Belgians may collaborate on thi air 
sident of Atomic energy of Canada Ltd omg over plans ot the Oal Rid 
B meeting last month that Canada’s min ORR), whereas the selgians until 
d, that production will greatly exceed their ously considering the Engineerin | 

requirements ind that export markets outside U. S. will build in Idaho hey 

must be sought interest in the latter when thi 
pointed out that Canada is considerin lesigned for irradiating e mponent 
reements with a number of countrie: The aT 

River site has been visited by technical te All of this activity in 

Australia New Zealand Belgium Norwat lay the foundation for 

France, Switzerland, Portugal, India, Burr nuclear industry, particularh 

Southern Rhodesia Egypt Brazil and Peru interested in exports (the current 

Belgian « xports | about 40% of the 

uct) It i expected that the prin 

ports will be on components—fuel ele 


equipme nt and proce ‘ related t 


Austria plans power reactor. The nuclear section 
ted $4-million, 10-Mw Austrian nuclear 


me from the United States and Britai 
“a The Societe Metallur ique de H 


] 


the electrical parts and construction will be « 
extensive fuel element deve loprn 


rding to the Austrian Grid Co To build and 
the plant, the Austrian Nuclear Energy Co. will 
It is expected that the state will own a 
reentage of the company s tock Phe pl ‘ 

vated on the Danube River 


par ition for going into power reactor work 


As far a whok reactor re concert 
ference of opinion between the ‘ 
to whe ther the latter can offer 
ernment official ippea 
ize of the U.S. and U. kK 
iat Austria may acquire a research react ind feel that their indust 
established an atomic ener However, the combine of 
ite d'Etude de Energie Nuclaire J 
to | ush ale id Strongly backed } mn Miniere the 
| 


‘ ’ 
producer ot telgian uranium, SEEN w ts to capitaliz 


; , ‘ on its favorable uranium position some feel 
ing ve t re; ccording to the T 
Hungary to get Soviet reactor. According t ! that their desire to move ahead q influenced b 


News and Intformat Service, the Sovie 
: : Inf ia | = oy hoag let the po ibility that world uranium 
| meary 1 OOO-kw eat 
pre Hunga wit 3 “a much greater than the demar 
led and moderated reactor It will 
| ium Colombia  legislates on radioactive’ minerals 
Colombian Institute of Nuclear Matters | been 


to implement a government decree regulati 


ent rece nitly 
na ipproved the idea of signing a bilateral 
vith the | S 


Belgian program develops. An announcement by the 


’ , 
| ration rin Te Tie ‘ ritou ! uranium 
ic Energy Commission last month indicate ! | 
' 


econd reactor, a 10 Mw unit for their 
Fair. will probably be bought from a U.S 
will thus be the first power unit to be 

country The reactor is said to | France self-sufficient in U and 

to supply about one third of the 30 ) three is, the French Aton 


hortum and other mineral ource 


, i ‘i i 
of atomic energ All such minera t old to the 
lristitute 


of the Fair and thereby publiciz pects to have enough uraniu 
le power reactor experience for Be lyi ill it prese ntlhy planned red 
i political desire to have a power reactor thorium production may make France 
eration quickly in this metal And when France plutonium 


pparently before Geneva, it had been planned that producing reactor we in operation the vil roduce 
f y pl 


first power reactor would be a 100,000 kv 150 kg of Pu per year 
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News in Brief 


International Conference on Nuclear Reactions slated 
by Netherlands Physical Society, July 2-7, 56. Send 
applications for 15-min communications at the Amster 
dam meeting to Prof. S. A. Wouthuysen, Zeeman Lab- 
oratorium, Plantage Muidergracht 4, Amsterdam, Nether- 
lands, 


AEC reactor hazard evaluation staff transferred to Di- 
vision of Civilian Applications. Formerly attached to 
the U. S. Atomic Energy Commission General Manager's 
office, the reactor hazard staff will participate in the 
division's licensing program 


New U. S. Naval Radiological Defense Laboratory build- 
ing dedicated Oct. 14. The $8-million, six-story build 
ing at the San Francisco shipyard is a windowless con- 
crete structure. The laboratory staff of 600 is devoted 
to research on defense against radiation effects. 


ANL School of Nuclear Science and Engineering grad- 
uates 39. The first group at the Argonne National 
Laboratory school graduated Oct. 12. The 7-month 
session included 9 students sponsored by U, S. industry 
as well as 30 from 19 other nations. Enrollment for the 
second session, beginning Nov. 7, is expected to be 65, 


including 21 from the U.S 


Second radioisotope course for foreign students opened 
Oct. 17. The second special course on radioisotope 
techniques at Oak Ridge is attended by 30 students from 
20 countries. The 4-week intensive training is identical 
with that given 6 times a year by the Oak Ridge Insti- 
tute of Nuclear Studies 


Graduate program in biophysics offered. A program 
leading to an M. S. or Ph. D. in biophysics has been 
established by the Sloan-Kettering Div. of the Cornell 
University Medical College. Sloan-Kettering Institute 
and Memorial Hospital facilities are available. Course 
information and fellowship specifications may be ob- 
tained from Dr. J. S. Laughlin, Dept. of Biophysics, 410 
E. 68 St., New York 21, N. Y. 


NICB offers atomic energy course for management. 
The National Industrial Conference Board (460 Park 
Ave., New York 22) course is nontechnical and open to 
business executives from all countries. Two sessions are 
scheduled, Feb, 27—March 3 and April 30—May 5, at the 
Westchester Country Club, Rye, N. Y. The fee is $465. 


AEC access permits issued to 83 in September. Permits 
issued in September by the U.S, Atomic Energy Com- 
mission were more than in any previous month. The 
total to date is 379. 


Aerial radiological monitoring exercise held at Nevada 
Test Site. The exercise was conducted Oct. 17-27 at 
Yucca and Frenchman Flats by the U. S. Atomic Energy 
Commission for training state and federal civil defense 
personnel, No new detonations or radiological hazards 
were involved, the radiation from tests last spring being 
sufficient for the exercise. The exercise also studied the 
feasibility of adapting an air survey and telemetering 
system to civil defense 


Monsanto Chemical Co. withdraws from nuclear power 
business. No longer interested in power-reactor design, 


24 


Monsanto will expand its research facilities to study the 
application of radiation to chemical processing. 


U. S. Rubber engages nuclear consultants. Glenn T. 
Seaborg, Nobel Prize winner and professor of chemistry 
at the University of California, and James W. Cobble, 
director of Purdue University’s heavy-element project, 
will advise the United States Rubber Company. 


Westinghouse organizes commercial atomic-power group. 
The newly formed commercial atomic power activities of 
Westinghouse Electric Corp. will include development, 
Carroll V. Rose- 
berry is manager of the operation and William E. 


design, and sale of nuclear reactors 


Shoupp, technical director. Headquarters are at the 
former site of the company’s research laboratories, East 
Pittsburgh, Pa. 


American-Standard organizes Atomic Equipment Dept. 
The Atomic Equipment Dept. of the Atomic Energy 
Div. of American Radiator and Standard Sanitary Corp. 
is now developing specialized valves, instrumentation, 
control mechanisms, pumps, fuel elements, and heat ex- 
changers for atomic power purposes. J. W. Gillon, 
formerly Engineering Manager of the Westinghouse 
Atomic Equipment Dept., is manager of the new de 
partment. 


Public utilities form nuclear engineering group. Sargent 
and Lundy, Engineers, together with 14 public utility 
companies, have formed the Atomic Power Engineering 
Group. The group will devote itself to analysis of vari- 
ous reactor designs, technical characteristics, operating 
problems, and suitability for applications to power 


systems. 


Conference Board forms Industrial Atomic Energy — 
R. Maxil Ballinger is head of the new department of the 
National Industria! Conference Board. 


North American Aviation forms Atomics International. 
The new division of North American Aviation, Inc., will 
handle domestic and international reactor development 
manufacture, and operation. Headed by Chauncy Starr, 
the division employs 800 and will occupy a new $1.5- 
million building in the Canoga Park Section of San 
Fernando Valley. 


U. S. to aid Iraq atomic program. ‘Talks are expected 
shortly between the U. S. and Iraqi governments on 
establishing an atomic research center in Iraq with 
American assistance and on sending Iraqi scientists to 
the U. S. for atomic studies. 


Ebasco Services, Inc., adds nuclear engineering division. 
The division will provide services on all phases of in- 
dustrial atomic energy applications. L. F. Reichle is 
director of the division. 


Mexico to create nuclear commission. The Mexican 
Congress has before it a bill creating a National Com- 
mission of Nuclear Energy. The Commission will be 
entrusted with the control of exploration and exploitation 
of metals and minerals employed in nuclear reactors. 
It will also regulate exporting and importing such mate- 
rials and nuclear equipment. 
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Radiation Counter Laboratories, inc. Dept. 1115 
° Nucleonic Park, Skokie, Illinois 
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The Pocket-Size Oscilloscope 
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Featuring small size, light weight and outstanding performance the HIGH, WIDE and TWIN 
POCKETSCOPES have become the “tripie threat” of the oscilloscope field. Their incomparable versatility, 
reliability and accuracy have skyrocketed this team of truly portable instruments into unparalleled 
demand. Each oscilloscope features DC coupled amplifiers in both vertical and horizontal channels. 


The S-14-B WIDE BAND POCKETSCOPE is ideal for 


HIGH The S-14-A WIDE investigations of transient signals, DC signals, aperiodic 
HI-GA 5 N pulses or recurrent waveforms. Vertical channel: 50 mv 


POCKE rms/in. within —2DB from DC to 700 KC... pulse rise 
SCOPE provides the sokieiaes in | time of 0.35 us. Horizontal channel: 0.15v rms/in. within —2DB from its to 200 
oscilloscope flexibility for analysis | KC... pulse rise of 1.8 us. Attenuators and gain controls are non-frequency 
of low-level electrical impulses discriminating ... trace amplitude calibration . . . repetitive or triggered time base 
Extremely light weight (12%4 lbs from \% cycle to 50 KC. +t sync or trigger . . . trace expansion, filter graph 
compact in size (12x 5%4 x7 in.), | screen and many other features ....14 Ibs... . 12 x 6 x 7 inches 


spend: p 4 accurate , 

— yon a eat gy MR al The S-15-Ay]mv rms/in. with response within—2DB 
channels: 10myv rms/inch with re TWIN POCKETSCOPE | from DC to 200 KC and pulse rise time 
sponse within 2D from DC to is a portable, twin | of 1.8 ws . . . horizontal channels lv 
200 KC and pulse rise of 1.8 us ’ tube, high sensi rms/in within —2DB from DC to 150 
non-frequency discriminating | ™Y ity oscilloscope with two independ KC ... non-frequency discriminating 
attenuators and gain controls with | © vertical as well as horizontal chan controls . . . internal signal amplitude 
internal calibration of trace ampli nels. It is indispensable for investigation | calibration . . . linear time base from 
of electronic circuits in industry, school l4, cycle to 50 KC, triggered or repeti- 


tude... repetitive or trigger time ; . 
cee aaa del se \4evele | and laboratory, Vertical channels 10 | tive, for both horizontal channels. 


to 50 KC with + syne or trigger The S-11-A INDUSTRIAL POCKETSCOPE is a small, 
S ] ] A compact (5x7x11 inches), and lightweight (8%4 Ibs.) instru- 
b> ment for observing electrical circuit phenomena. The flexi- 
bility of the POCKETSCOPE permits its use for AC 
measurements as well as for DC. The vertical and horizontal amplifiers are 
capable of reproducing within —2DB from DC to 200 KC with a sensitivity of 
0.1v rms/in repetitive time base from 3 cycles to 50 KC continuously variable 
throughout its range . . . variations of input impedance, line voltage or controls 
do not “bounce” the signal—the scope stabilizes immediately 


| | 
| | RAYONIC CATHODE RAY TUBES BY WATERMAN 


The basic properties of the cathode ray tube that 











PHYSICAL DATA STATIC VOLTAGE DEFLECTION’ 
mi LIGHT 


FACE LENGTH | AS | A2 | VERT HOR | OUTPUT** concern the designer or the user are: deflection sensi- 


| } —$$___—__— 








30P1 3" 10" 3000 1500 T 150 352 tivity, unit line brightness, line width, static voltage 


SMP) 3” 8" 750 99 104 
RPI TA 1000 61 86 
3SPi | 1.5«3'' | 9.12" 1000 61 86 
OXPI | 1.5x3 |8 875" 2000 33 80 218 


requirements and physical size. A comparison between 
cathode ray tubes manufactured by Waterman Prod- 
ucts Company is shown in the table adjoining. These 
tubes are available in P1, P2, P7 and P11 phosphors, 
3JP1,3JP7,3SP1 and 3XP1 are available as JAN tubes. 


























* Deflection in volts per inch 
** Light output of an element of o roster line (one mm long and not exceeding .65 mm in 
width) in microlumens 


Write for your complimentary copy of “POCKETSCOOP”~. Official Waterman publication. 
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PULSESCORE .. 


The Oscilloscope that Portrays the Pulse 











‘ORO | 


“EPS 











62%, CB aces 


The PULSESCOPES are cathode ray tube oscilloscopes that portray the attributes of 
the pulse: shape, amplitude, duration and time displacement. All PULSESCOPES have 
internally generated markers with the basic difference that in the SAR PULSESCOPE 
the markers initiate the sweep while in the others the sweep starts the markers. 


The S-5-A LAB The S-4-C ~ 

BROA BAT | BAND LAB PULSESCOPE is SAR PULSESCOPE 
Scope is a a JANized (Gov't a JANized (Gov t 
PULSESCOPE Model No. OS-26) Model No. OS-4) 
POCKETSCOPE portable, AC, wide band-pass, labo portable instrument (31.5 Ibs.) for 
ratory oscilloscope ideal for pulse precision pulse measurements for 
as well as general purpose measure radar, TV and all electronic meas 
ments. Internal delay of 0.55 ys urements. Portrays all attributes of 
permits observation of pulse leading the pulse internal crystal con- 
edge. Includes precision amplitude trolled markers of 10 and 50 ys 
calibration, 1OX sweep expansion, available for self-calibration in 
0.2v rms/inch, and response to 5 internal trace intensity time mark- R operation a small segment of the 
me within 3DB... pulse rise time ers, internal trigger generators and A sweep is expandable for detailed 
of 0.1 us... internal markers from many other features. Video ampli- observation with a direct-reading 
1 to 1000 us repetitive or trigger fier 0.lv p to p/inch .. . pulse rise calibrated dial accurate to 0.1% 
sweep from 5 cycles to 500 KC with time of .035 us or response to 11 mc Video amplifier band-pass up to 
5X sweep expansion . . . sweep, 1.25 to 125,000 ys triggered or 11 mc... optional video delay 0.55 
marker and DC calibrating voltage repetitive sweep internally gene- us... pulse rise and fall time better 
available externally. Size 81% x 63 rated markers from 0.2 to 500 ys. . than 0.07 us... R pedestal (sweep) 
x 13% in. Weight 22 Ibs. Operates trigger generator from 50 to 5000 2.4 to 24 us video sensitivity of 
from 50 to 400 cycles at 115 volts AC pps. for internal and external trig 0.5v. p to p/inch, Easily convertible 
: gering. Operates from 50 to 400 from us to yards. Operates from 50 

cycles at 115 volts AC. to 400 cycles at 115 volts AC. 


in performance, 
in size. The instrument measures 
DC as well as AC signals. Unique 
DC calibration methods permit 
rapid measurements of either posi- 
tive or negative, AC or DC signals 
Vertical amplifier sensitivity of 








S-12-B 


Because the panel is only 7” high and fits any 


RAKSCOPE standard rack, the S-12-B RAKSCOPE admira- 


bly fills the need for a small oscilloscope of 
wide versatility. With all the features of the S-11-A POCKETSCOPE, the 
RAKSCOPE is JANized (Gov't Model No. OS-11), and has many additional 
advantages, the sweep, from 5 cycles to 50 KC, is either repetitive or trig 
gered vertical and horizontal amplifiers are 50 mv tms/inch with band- 
pass from 0 to 200 KC. . , special phasing circuitry for frequency comparison, 


WATERMAN PRODUCTS CO., INC. 


, PHILADELPHIA 25, PENNA., U.S.A. 
WATERMAN PRODUCTS CABLE ADDRESS, POKETSCOPE, PHILA. 


Manufacturers of POCKETSCOPES® + RAKSCOPES® + PULSESCOPES® and RAYONIC® TUBES 
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Swimming pool reactor 


MTR fuel element 











rrerrtT 
Trrrmit 1 

















Borax-3 reactor cutaway 


Borax-3 fuel element 


A Fuel Element for intERNATIONAL [rade 


We desire to share our know-how in the field of 


Are you internationally minded in the power or 
research reactor field? 

Here is a fuel element originally developed by 
the Argonne National Laboratory which we believe 
will meet the demands of reactor designers of both 
domestic and international reactors. It is also 
simple and economical to manufacture. Fuel ele- 
ments of the Argonne design, for which Metals & 
Controls Corporation made the uranium-aluminum 
containing fuel plates, have demonstrated their op- 
erational capabilities at the National Reactor Test 
Station. This type of element, or the MTR type, can 
be fabricated from the uranium in the Atoms for 
Peace pool. 


fuel element fabrication with those countries who 
have obtained Bilateral Agreements, or with other 
countries where suitable arrangements can be 
made. We believe the implementation of the Bilat- 
eral Agreements, by means of the supplying of 
specific items of manufacture such as fuel elements, 
to be a timely method of making actual progress in 
the Atoms for Peace program. 


We welcome your inquiries on fuel elements for 
research or power reactors, both foreign and 
domestic. We will be pleased to send you our bro- 
chure on fuel element fabrication or to consult 


with you on fuel element requirements. 
iti. 


8 S88 You ay , 
METALS & CONTROLS CORPORATION § | (00% no] 


Nuclear Products Division — , 
130 FOREST STREET, ATTLEBORO, MASSACHUSETTS, U. S. A. _ 
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RTIS “original nuclear 
instruments in the Medical field has 
led to original NEW developments in Industry 


GAMMA RAY SPECTROMETER W SCINTISCANNER ASSEMBLY > 





SCINTISTAND ASSEMBLY 
REED-CURTIS was 
represented by invitation at 
the recent UN-sponsored 
Geneva Conference on the 
Peaceful Uses of Atomic 
Energy in the U. S. Technical 
Exhibit, and from October 19 
until November 3 at the 
Carnegie International Center. 
Future exhibits will 

be announced. 














These quality nuclear The Scintistand and 


instruments by REED-CURTIS Scintiscanner are used for 
are representative of a complete example in medical diagnosis of 


line of scintillation counting wl thyroid conditions, etc. The 
equipment manufactured for Neutron Absorption Analyzer, 


medical and industrial uses. the Spectrometer, and the Leak 
Detection Assembly are designed 


for varied uses in industry 


1 4 LEAK DETECTION ASSEMBLY 








FIRST in Scintillation Counting Equipment 





4 NEUTRON ABSORPTION 
ANALYZER 


for: Boron 
Lithium 
Indium 
Cadmium 
And rare earths 





Reed -Cwelis NUCLEAR INDUSTRIES 


DIVISION OF AMERICAN ELECTRONICS, INC. 


INDUSTRIAL DEPARTMENT 307 CULVER BLVD., PLAYA DEL REY, CALIF, 
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Cutaway 
showing 
canned fuel | 
element with 
high-integrity 
bond (1.5 
times actual 
size). 


Tue attainment of economically generated atomic power 
demands effective performance from the nuclear fuel 
elements employed. Such a fuel must be capable of high- 
temperature operation for an extended period of time and 
some of its important attributes are 


oO A strong, continuous bond must be present between the 
metal casing and the core of active material (see illustration 
above). Voids or discontinuities in the bond may cause hot 
spots and the premature destruction of the fuel element. 


e The active core material and casing must be of a physical 
construction that will withstand incessant bombardment within 
the reactor—yet allow heat to flow readily and uniformly to 
the coolant stream. 


© The bond between casing and end cap must be so complete 


Semiautomatic production line for manufacturing and cladding 
fuel elements at Sylvania’s Hicksville, N. Y., plant. 


inside story 
of nuclear fuel 


as to prevent seepage of the coolant into the element core—and 
the escape of fission products from core to coolant stream. 
Techniques for insuring these as well as many other 
important qualities have been perfected through Sylvania’s 
specializing fuel element research and production facil- 
ities. Sylvania’s scientists and engineers—pioneers in the 
development of high, long burn-up fuel 
to help you design fuel economy and reliability into your 


are ready now 


power production or experimental reactor. 

For detailed information, including a newly-published 
brochure on Sylvania’s nuclear energy design and pro- 
duction facilities—write Sylvania Electric Products Inc., 
Atomic Energy Division, P. O. Box 59, Dept. L55V, Bay- 
side, New York. 


¥ SYLVANIA 


ATOMIC ENERGY DIVISION 


LIGHTING RADIO 


30 


ELECTRONICS 
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Meehanite water pump 
casing, cast in four parts, 
total weight 121,050 Ibs. 


to handle your casting, machining, welding 


Planing rubber mill housings on 12-foot by 
35-foot planer. 


Welded assembly of steel plate and steel castings 
for rolling mill drive case. 


ATOMIC INDUSTRY PRODUCTS 
Radiation Shielding 

Reactor Components 
Transfer and Storage Casks 
Decontamination Cells 
Remotely Controlled 

Manipulation Equipment 

Custom Manufacturing 


*B-1022 
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Because of the wide variety of products made, and 
industries served, Farrel has achieved great diversity 
in manufacturing know-how and plant facilities. This 
experience and facilities are available to companies who 
want manufacturing done to their specifications. 


.. can make the most complex 
castings, having superior dimensional control, freedom 
from internal pipe and porosity, and with uniform and 
predictable physical properties. Metals cast include 
various steels, Meehanite® metal, alloy iron, lead and 
ductile iron, Capacity: Meehanite metal castings up to 
70 tons. 


. . » can machine parts of 
extreme precision in every conceivable size and com- 
plexity. Not unusual: Tolerances as fine as 0.00005 of 
an inch. Combined machine shops have over 600 
machine tools, including planers for handling work up 
to 40 ft. long by 12 ft. wide, vertical boring mills which 
swing up to 42 ft, diameter, 8-inch and 10-inch bar 
horizontal boring mills, lathes with capacities up to 
8 ft. diameter and 50 ft. length. 

.. + give customer advantages 
of research and experimental welding and brazing done 
by Farrel while developing new manufacturing tech- 
niques. Comprehensive metallurgical and physical- 
testing laboratories assure complete control over all 
operations. 

Write for new bulletin detailing Farrel products 
and services developed through close association with 
the atomic energy industry since 1948. Ask for 
Bulletin 274, 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Pittsburgh, Chicago, 
Fayetteville (N.C.), Los Angeles, Houston 





PROVED Components for Power 


Westinghouse experience gained in 
reactors is your assurance of 


CANNED MOTOR PUMPS 


Special Features... 


Zero leakage—can be hermetically-sealed by welding 
for high-pressure or vacuum applications. 

Wide range—capacities available from 5 gpm to 
20,000 gpm. 

High pressure—can handle up to 10,000 psi ambient 
system pressure. 

High temperature— works in system temperatures up 
to 1000° F. 

Motor rating—available in a range of sizes from 4 to 
2000 hp. 

Corrosion resistant—by using suitable materials, pump- 
ing is feasible for a wide range of liquids and gases, 
including liquid metals. 

Dependable—Westinghouse hermetically-sealed poate 
have been proved through thousands of hours of actual 
operation. 

Standard production models— many models within the 
ranges listed above are in standard production line, 
with special ratings being available as required. 


[1] cooling jacket inlet motor stator 
seal welds and hermetic sealing 
gaskets tube 
radial sleeve bear- thrust bearing 
ings 

[4] motor terminals labyrinth seal 

[5] lubrication and main impeller 

cooling 


motor rotor pump casing 


CONTROLLED ROD DRIVE MECHANISMS 


Westinghouse has developed a complete line of control 
rod drive mechanisms to control and regulate nuclear 
reaction. These mechanisms control the mechanical 
motion of control rods within a sealed reactor sys- 
tem by three basic designs: (1) driving through a seal 
with an external mechanism; (2) hydraulic mechanisms 
using the system fluid as the working medium; or (3) 
by electromechanical means, using a canned motor to 
produce mechanical motion within the sealed system. 





The more advanced systems are now being built 
around the electromechanical principle as offering 
the most reliable and safe operation. 

These control rod drive mechanisms are furnished 
by Westinghouse as part of a complete nuclear reactor 
package, or as a separate product for you to design 
into your own reactor. Engineering assistance and 
application data are available on request. 





Reactors 


building components for working 


safe, reliable operation 


HERMETICALLY SEALED VALVES 


Figure 1 Figure 2 








Figure 3 Figure 4 


Swing check valve (Figure 1) for 8” to 18” lines 
is of hermetically-sealed, corrosion-resistant con- 
struction—valves are specifically designed for 
reactor system, 


Small capped manual valve (Figure 2) for discharge 
lines, control fluid lines, sampling systems and 
other applications divorced from the main coolant 
flow. For 42" to 3” lines. Uses stuffing box; with 
seal-welded cap provided to trap any leakage past 
stuffing box. Locking device securely positions the 
stem and the packing gland nut. Valve also available 
with characterized disc for throttling. 


Large cylinder-operated gate valve (Figure 3)—a 
main line stop valve for 8” to 18” lines. Operated 
by the primary coolant through a separate control 
system. Operable in any position; gate is retained 
by latches in case of high mechanical shock. Can 
sustain thermal shock resulting from sudden intro- 
duction of a cold control fluid. 


Small three-way solenoid poppet (Figure 4) for 
remote control of larger valves. For 42” to 3” lines. 
Two can be grouped to perform same function as 
single, multiple-port control valve, permitting sim- 
pler valve construction and fewer repair problems. 
Similar valves available for other requirements. A-c 
or d-c solenoids may be supplied. 





REACTOR INSTRUMENTATION 


Westinghouse gives you 
extensive experience in 
the design of instrumen- 
tation and control for 
atomic power plants, par- 
ticularly in the nuclear or 
primary loop portion of 
the plant. The control 
panel shown above—a 
Primary Plant Instru- 
mentation and Control 
System—represents spe- 
cific experience in build- 
ing actual systems for 
working reactors. 


Standard functions include: Hot leg and cold leg 
temperatures, pressure control in the pressurizer, level 
control in the pressurizer, coolant flow, reactor core 
temperature and steam drum level control in the 
secondary loop. Other functions can be added and/or 
integrated as required. 


Westinghouse control systems feature the extensive 
use of MAGAMP magnetic amplifiers to replace elec- 
tronic tubes. In addition, all Westinghouse reactor 
control systems are custom built to maintain the 
guaranteed accuracy required by the user, 


ATOMIC EQUIPMENT IS OUR BUSINESS... 


Westinghouse leadership in Atomic Energy gives you 
an unparalleled source of fully qualified products and 
advanced engineering assistance. Call your local 
Westinghouse Sales Engineer or write: Westinghouse 
Electric Corporation, Atomic Equipment Department, 
Cheswick, Pennsylvania. J-91046 


LET WESTINGHOUSE HELP YOU... 
PUT ATOMIC ENERGY TO WORK 
Nuclear Control Systems + Health Radiation and Monitoring 


Equipment + Nuclear Instruments + Consultant Service + 
Hermetically-Sealed Pumps + Hermeticaliy-Sealed Valves 


you can 6€ SURE... iF is 
Westinghouse © 
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fi Alle). SWITCHBOARD METER 


With the introduction of its 250° Arec- 
Angle Switchboard Meters, Rolles-Smi 
Master Instrument Makers have a t 
the ultimate in compactness of design ahd 
ease of reading for panel indicating in- 
struments. These new meters, entirely se- 
designed from the inside out, contain a 
completely new, ultra modern movement 
and feature an exceptionally long scale— 
2 times greater than conventional in- 
ts, Styling . . . by a leading in- 
designer. . has given” them the 
Mos look” of the entire Roller- 
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SARGENT-MALMSTADT 





Automatic Titrator 


Using Second Derivative Method of H. V. Malmstadt 








1. Greater operational time saving ages. Push-button start, auto- 
than any former so-called auto- matic shutoff. 
matic equipment. Inherent accuracy is superior to 
voltage measurement or color 
indication. 
Precision better than limits of 
normal techniques and reading. 
Directly applicable to all types 
of redox, acid-base, precipita- ' 
tion and complexation titration Malas 


systems. Sa, 


Low cost, minimum maintenance. 





No electrode problems. Most ti- 
trations can be carried out with 
plain platinum or platinum-rho- 
dium wire electrodes. 


Correct end point is automatic- 
ally derived by the circuit — no 
statistical or theoretical studies 
needed. No pre-setting of volt- 





Developed and manufactured by E. H. Sargent & Co., 
based on the original work of H. V. Malmstadt, (Anal. Chem., 26, 1348[1954)). 


S-29690 ELECTROMETRIC TITRATION APPARATUS——Automatic, 
Potentiometric, Sargent-Malmstadt (Patents pending) 

For use in all titrations usually classified as potentiometric 
Consisting fundamentally of a mixing and delivery unit with 
associated supports and an electronic control circuit 

The control unit contains the detecting, amplifying, differen- 
tiating and relaying circuits with a simple operational panel. At 
the rear of the control unit are a stirring motor switch for manual 
use, a fuse, connecting outlets to the valve unit, connecting outlet 
to the power supply, and a recorder outlet permitting, for research 
purposes, the recording of the second derivative curve with auto- 
matic cutoff 

The delivery unit contains a valve mechanism with an adjusta 
ble rate controller, an open ended motor driven chuck for the 
stirrer, stirring motor and electrode holders. The valve mechanism 


mounted on a support with swinging beaker platform and a clamp 
for the titrating burette, is designed to accommodate any form 
of burette with or without stopcocks, so that it may apply to any 
type of titrating installation 

Dimensions of control unit: height, 754 inches; width, 10 
inches; depth, 9 inches; power consumption, 100 watts; total 
shipping weight, 435 Ibs. 

Complete, including: control unit; stirring valve unit; support 
stand with beaker platform and burette clamp; one §-40490 
calomel electrode; one each §-50440 electrode, platinum, platinum- 
rhodium and tungsten; two §-29694 plain delivery tips; one 
S-29695 delivery tip with internal platinum electrode; two 
S-76667 stirring rods; connecting cable for recorder; and con 
necting cord and plug for standard outlets. Without beakers or 
burettes. For operation from 115 volt, GO cycle AC circuits $390.00 


SARGENT 


SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 





- E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, MLINOIS 
(ICI EULA MICHIGAN DIVISION, 1959 EAST JEFFERSON STREET, DETROIT 7, MICHIGAN 


A ‘ 
Vow ad ILL AF 


SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 19, TEXAS 


SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, ALA 
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your / St 
RADIOISOTOPE. ». 
LABORATORY 


‘ . . / 
The many advantages of radioisotope techniques emphasize 


the need for a radiolaboratory in every hospital and clinic. 
Now, with just one basic unit, the NRD Radigraph, you 
can start an Isotope Program and utilize this vital new 
technique for diagnosis and therapy. No special plumbing, 
lead-lined rooms or other expensive facilities are required. 
The Radigraph, designed for, tested and in use in hundreds 
of hospitals, is complete for thyroid uptake determination 
(the most common application of isotopes), and with simple 
modifications it is easily adaptable for measurement of 
blood volume, protein bound iodine, liver function tests, 
brain tumor localization and other radioisotope uses, And 
here’s an important point... your regular technician, with 
a minimum of training, can operate this mobile scintillation 
counting system in the laboratory or at bedside. 


The Radigraph consists of a highly sensitive scintillation 
counter, a precision scaler with automatic timing device, 
and a mobile cabinet with a counterbalanced arm for 
flexibility. Let us show you how you can set up a radio- 
isotope laboratory at modest cost 


Write for new Medical catalo, 
showing models 
and prices 








— 
SCALER WITH COUNT RATE METER 


Only NRD gives you a precision Count 
Rate Meter in the same cabinet with a 
completely automatic scaler to provide 
maximum usefulness in one efficient unit 
The Rate Meter enables you to make 
circulation time studies, pinpoint nodule 
locations and to make many other 
measurements involving varying levels of 
activity 





— 





4 
| instrument CO. 6427 ere AVE., ST. LOUIS 14, MO. 
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Since its formation VITRO has engaged in many types of advanced industrial 
activity, ranging from basic research through development, processing and engineering 
to the construction management and preliminary operation of completed facilities. 


As a result VITRO has a full inventory of intensified experience in nucleonics, 
chemistry, metallurgy, electronics, refining and processing—all vital to the develop- 


ment of the Atomic Age. VITRO is now engaged in cross-the-board operations in 
the field of nuclear energy, from uranium mining to reactor design. 


Regardless of the complexity or scope of a project VITRO can draw on extensive 
experience in coming up with the right answers. They have done just this in many 
instances: 

design engineering of nuclear reactors and separations plants 
feed and fuel problems in reactor technology 
design of the country’s largest titanium facilities 
nerve gas plants and biological warfare laboratories 
* uranium mining, milling and refining processes 
¢ torpedoes, mines and underwater acoustics systems 


VITRO’s diversified experience has proved to be a valuable aid to many technological 
pioneers. It is available to both government and industry. 


a 
|4 ba] 1 BRATS of AMERICA 
261 Madison Avenue, New York 16, New York 


DIVISIONS 


VITRO MANUFACTURING COMPANY makes ceramic colors and pigments and related chemical products 

VITRO URANIUM COMPANY processes uranium ores on the Colorado Plateau for the Atomic Energy Commission 
VITRO RARE METALS COMPANY refines and recovers rare metals and processes uranium materials 

VITRO LABORATORIES conducts chemical and physical research and develops processes and systems 

VITRO ENGINEERING DIVISION designs and engineers processing and technical facilities and manages construction 


ASSOCIATED COMPANIES 


VITRO MINERALS CORPORATION, owned jointly with Rochester & Pittsburgh Coal Co., explores and mines uranium ores 
THIEBLOT AIRCRAFT COMPANY, INC., aircraft components and aircraft armament systems 
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Norton Products 
For The Atomic Program 


Over half a century ago Norton 
Company first used electric furnace 
techniques to produce fusion-stabil- 
ized materials. Through the years 
Norton fusion-stabilized materials 
such as fused alumina, silicon and 
boron carbides, fused magnesia, 
zirconia, etc., have been made more 
valuable to industry and have been 
raised to new standards of quality, 


uniformity, and purity. 


Today, Norton keeps pace with 
the greatly increased demands of 
the atomic age for new high 
melting, chemically stable ma- 
terials. In Cleveland in Decem- 
ber, at the Atomic Exposition, 
a Norton exhibit will feature 
fusion-stabilized products and 
other products which have shown 
important potentialities for 
atomic energy applications: 
Reactor Components 

Stable boron compounds for 
elements and 
and 


control 
shields. Ceramic 


reactor 
neutron 
powder-metal fabricated com- 
ponents for fuel element appli- 


cations. 


Special Refractories 
High-purity ceramic shapes, in- 
cluding crucibles and furnace 
components for processing me- 


tals and fuel elements. 


Raw Materials 
High-purity oxide, carbide, bo- 
materials in 


ride and nitride 


granular and powdered form. 


In addition, Norton is presently 
developing numerous experimental 
items. The Norton research and de- 
velopment organization includes an 
engineering staff experienced in 
atomic development available for 


cooperation where electric furnace 


products may be of interest. 
Norton high-melting materials have 
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Above: Norton arc-type furnaces. 


varied applications in many fields. In 
particular, they are the basic ingre- 
dients of the famous Norton Refrac- 
tory R’s 
prescribed for the widest range of in- 


refractories engineered and 


dustrial uses. For further information 
write, mentioning your requirements, 
Company, Refractories 
New Bond Street, 
Worcester 6, Massachusetts. 


to NORTON 


Division, 700 


Below: Norton resistance-type furnace. 


NORTON 


REFRACTORIES 
Engineered... R. .. Prescribed 


Gibaking better products... 
to make your products better 
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for that 
EXTRA MARGIN OF 


RATED AT 70C AMBIENT...NOT 40C€ 


Allen-Bradley resistors 
are packed in patented 
cartons to prevent the 
lead wires from becom 
ing bent and tangled. 


These Allen-Bradley 
molded resistors can 
also be furnished in 
reels for use in avto- 
matic assembly lines. 


Allen-Bradley molded composition fixed resistors are so widely 
recognized for their quality because they can withstand ex- 


tremes of temperature, pressure, and humidity without dete- 
rioration, They are rated to operate continuously at 7OC am- 


bient temperature . . . not 40C, as are other resistors. 

These reliable, uniform resistors are solid molded. They re- 
quire no impregnation to pass salt-water immersion tests. For 
an application where the resistor must not fail, use Allen- 
Bradley. Of course, they are also ‘‘the best'’ for all uses and— 
they cost no more than ordinary resistors. 


Allen-Bradley resistors are made in standard RETMA values, 
in 1/10, 1/2, 1, and 2-watt ratings from 10 ohms to 22 meg- 
ohms. Write Allen-Bradley Co., 106 W. Greenfield Ave., Mil- 
waukee 4, Wis. In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


le. K 


ALLEN-BRADLEY 


FIXED &@ WOJUSTABLE RADIO, RESISTORS 
ml J 
eae < 
== QUALITY 
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LITHIUM in the ATOMIC FUTURE 


Only in recent years has mention of Lithium in nuclear energy been made. 
For the past 12 years, however, the technical staff of Lithium Corporation 


has been accumulating know-how on lithium. The contributions made to the 


comparatively small store of knowledge 
on this interesting element are material. 
Now, with our country on the threshold 
of peacetime nuclear power, Lithium 
Corporation stands ready to assist the 
creators of tomorrow’s power. Lithium 
metal, two metal derivatives, and 15 
salts are available for study. You are in- 
vited to share the benefits of our use- 
research into lithium. Write for tech- 
nical data sheets on this miracle element. 
It could mean a great deal to you. 


Model AMF Atomics Inc. Research Reactor 
... bends ahead in indushial applications for Lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2595 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago » CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Carolina «+ RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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Compiete control rod drives 


for atomic reactors — 


designed and produced by AMF 


Different rod weights 
Gre accommodated by motor 
Interchangeability 


fe] 4 


Various gear 
combinations provide 

eat speed 
lexibility 


Housing accommodates 
couplings for 
Individual “scram” 
requirements 


interchangeable position 
pick-off and feed-back units match 
various electronic systems 


Engineered on a unique building- 

block principle, with all key ele- 

ments quickly interchangeable, the 

AMF “Unitized” Control Rod Drive 

Mechanism may be adapted to prac- 
tically any atomic reactor system, any reactor con- 
tro! need. And the use of standardized units not 
only provides unequalled flexibility, but gives 
maximum reliability as well. 


Interchangeable standard drive gears allow 30 
different speed variations, with speeds ranging 
from 2.6 to 146 inches per minute. 


Rod weights as high as 100 lbs. may be easily 
accommodated, with standard strokes ranging 
from 2 to 5 feet. 


Precise control and measurement of rod position 
by synchro or potentiometer systems allows the 
reactivity to be varied in accordance with the 
severest reactor requirements. 


Limit switches provide for interlocks with other 
units and safety circuits. 


And the unit may be had with either electro- 
magnet or magnetic clutch “scram” action. 


Highly adaptable and easy to maintain, the AMF 
“Unitized” Control Rod Drive Mechanism typifies 
the advanced engineering that goes into all AMF 
atomic equipment...from control components to 
complete atomic reactors. For more information 
on AMF drives, controls, or reactor systems, write 
the address below. 


AMF ATOMICS Inc. 


A Subsidiary of 
AMERICAN MACHINE & FOUNDRY COMPANY 
AMF Building * 261 Madison Avenue, New York 16, N. Y. 


All connections are 
easily accessible for 
modification and 
maintenance 


Be sure to see 

BOOTH 227-31, 
Exhibit Hall A, at the 
1955 Atomic Exposition, 
Public Auditorium, 
Cleveland, Ohio, 
December 10-16 
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THE ONLY REMOTE 
HANDLING UNIT WITH ALL 


ADVANTAGES! 


Nearly all of the country’s leading atomic 
energy installations have chosen the General 
Mills Mechanical Arm for remote handling op- 
erations. This versatile unit offers delicate control 
(it can handle laboratory glassware without 
cracking or chipping it); brute strength (lifting 
capacity of the standard model is 750 pounds); 
unusual dexterity (it can take apart and reassemble 
complicated machinery). In addition, it has all 
five operating advantages you're looking for: 


@FULL COORDINATION OF 8 MOTIONS — Each 
motion of the Mechanical Arm can be accomplished 
simultaneously with any other motion. This permits 
a degree of coordination that exceeds the flexibility 
of the human hand and arm. 


@ ALL CONTROLS IN TWO HAND GRIPS — No awk- 
ward pushbuttons. Natural, easily-mastered move- 
ments of the simple hand grips give full, variable 
speed control of all motions. 


@"CO-PILOT” CONTROL— The Mechanical Arm 
will hold its position and continue to exert pressure 
automatically, allowing the operator to relax the 
controls if he desires. This is a valuable feature in 
lengthy procedures, 


@ FULL 3-DIMENSIONAL COVERAGE — Movement 
is not confined to particular planes of operation; the 
General Mills Mechanical Arm can reach any area 
of a test cell. 


@ CUSTOM INSTALLATION —You can mount the 
General Mills Mechanical Arm on rails of any 
length, on a crane or movable truck. Extremely re- 
mote operation can be set up using optical or tele- 
vision viewing devices. 


ANY REMOTE HANDLING PROBLEMS? 


Our Engineering Research and Development Depart- 
ment is prepared to help you in connection with remote 
handling of radioactive, chemically toxic or explosive 
materials. For details, or further information about the 
General Mills Mechanical Arm, write Dept. N-3, Mechan- 
ical Division of General Mills, Inc., 1620 Central Ave., 
Minneapolis 13, Minn 


MECHANICAL Division oF General Mills. Ine. 
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Inconel bell retort cools down after Nicrobrazing at 2150° F. In this service, Inconel 


retorts normally last two years or longer .. . 


many hundreds of temperature cycles. 


This alloy stands up 


Great heat plus corrosion quickly 
destroys most metals. 


But not Inconel. Not the hery retort 
above, for example. 


Used to Nicrobraze stainless steel, 
this Inconel retort is flooded with hy 
drogen, raised to 2150°F, soaked at 


heat, then air cooled. 


Few metals can take such punish 
ment. Yet, Inconel has lasted two years 
in this service to date. 


That’s why you often find Inconel 
when long reliable metal performance 
at high temperatures is needed. For 
years, Inconel has been widely used 
in jet aircraft engines, in heat treating, 


in chemical and petro-chemical plants 


Now the atomic energy field 
is finding Inconel useful 


In these installations, Inconel satisfies 
three major requirements. 

Inconel is structurally stable... 
and provides exceptional resistance to 
oxidation, hydrogen embrittlement and 
other corrosive effects. 

Inconel is mechanically stable... 
retains useful properties to as high as 
2150°F in many applications. It also 
resists grain growth and withstands 
thermal shock. Coefficient of expansion 
is relatively low, which assists in \ 
reducing distortion due to thermal 


stresses, 


at 2150° F 


Inconel is easy-to-work . . . easily 


formed, machined and welded. You can 
buy it in all commercial wrought forms, 


Maybe you should look into Inconel 


Here’s how. Inco’s 24-page Technical 
Bulletin T-7 details Inconel properties, 
tells 
how to fabricate. It’s yours for the ask- 


gives data on available forms, 
ing. Or, if your interest is in a specific 
high temperature problem, call on 
Inco’s Technical Service Section ... 


giving full details when you write. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


4. ; 
INCO. Nickel Alloys 


THEAGE mate 


. « « for long life at high temperatures 
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NUCLEAR PUMP } LEADERSHIP 


Byron Jackson 

has either developed, 
engineered, manufactured... 

or handled as a 
complete project... 
pump equipment for 
every nuclear reactor 

in use in the 


United States. 


Write today for the special technical paper “Centrifugal Circulating Pumps 
and Auxiliary Pumps for Atomic Power Plants” prepared by Carl Blom, 
vice president and chief engineer (Pump Division ). This paper, probably the 
most authoritative available, was presented at the conference sponsored by 
Stanford Research Institute and the Atomic Industrial Forum, San Francisco, 


California in April 1955. 


Byron Jackson 


A division of Borg-Warner Corporation 
Mailing Address: P.O. Box 2017, Terminal Annex, Los Argeles 54, California 
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The Camera Takes the Risk- 


The Observer Sees in Safety 
...with GPL i-7V 


GPL ii-TV—the industrial and institutional closed-circuit television system 
developed and produced by General Precision Laboratory—is a vital tool for 
following and controlling nucleonic operations. 

The unattended GPL camera—so compact it will fit in almost anywhere—picks 
up the picture of what is happening on the spot and transmits it to the observer 





through protecting walls...ovei any distance 

Where there is dangerous radiation or threat of explosion, let the GPL ii-TV 
camera take the risk while the observer sees in safety, following every step in 
the bright, clear pictures on his television receiver. 


highly sensitive, five-pound camera; needs minimum of light 
complete remote control 

system requires little maintenance; can be left unattended 
weather-, heat-, shock-, and explosion-proof housings available 
with GPL TV projector, large groups can watch together 


whole system can be operated by regular staff 


Engineering consultation available without obligation. 


General Precision Laboratory ixcorroratep 
PLEASANTVILLE, NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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Advomees w Applied Roduation 


DEVELOPMENTS in the FIELD OF APPLIED RADIAT! 


RGY, its APPLICATIONS and the APPARATUS USED TO PRODUCE IT 





Bring your questions about 
radiation-energy applications to 
Booth 319—International Atomic Exposition 
Cleveland—December 10-16 





Gulf Oil to Install 
Powerful Atom Smasher 

Gulf Oil Corporation has an- 
nounced plans for a nuclear science 
laboratory to be located at the com- 
pany’s research center in Harmarville, 
Pennsylvania. Principal unit in the 
laboratory will be a giant three-mil- 
lion-volt atom smasher which is being 
built by High Voltage Engineering 
Corporation, Cambridge, Massachu- 
setts. This Van de Graaff Particle 
Accelerator, capable of producing 
virtually all the fundamental forms of 
radiation in powerful streams of elec- 
trons, X-rays, positive ions, or neu- 
trons, will be installed approximately 
September 1, 1956. 


Gulf scientists will use the accel- 
erator to study the effects of radiation 
on a wide range of petroleum and 
petrochemical processes, as well as 
for improved analytical techniques 
and the development of new catalytic 
exploring every possible 
application of nuclear energy in the 
manufacture of petroleum and petro- 
chemical products. Dr. Blaine B. Wes- 
cott, Gulf Vice-President in Charge 
of Research, expressed the hope that 
the new accelerator will solve many 
mysteries of petroleum refining and 


agents 


production still confronting scientists. 


We intend,” Dr. Wescott pointed 
out, “to find out if radiation can be 





om 
é 5 


| é5 ye 


Van deGraatt 
is 


versatile 


rmal neutron 
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used to improve performance char- 
acteristics of petroleum products. To- 
day we rely largely on heat to change 
or rearrange the molecular structure 
of crude oil in order that we may pro- 
duce our petroleum products. Now 
we need to find out if, through nu- 
clear energy, important improvements 
can be made in conventional refining 
and petrochemical processes. If this 
should prove feasible, it could lead to 
the development of totally new and 
different products as well as to more 
efficient refining operations whereby 
we can achieve absolute maximum 
usage from a barrel of crude.” 





Radiation-Sterilized 
Plastic Tubing Introduced 


The first electron-sterilized plastic 
tubing available commercially is now 
being marketed by the Clay-Adams 
Company, Inc., New York manufac- 
turer of medical and surgical equip- 
ment and supplies. The new product 
is marketed under the Clay-Adams 
registered trade name of “Intramedic” 
Polyethylene Tubing. Available in 
convenient lengths, the tubing is pack- 
aged in sterile, sealed, plastic enve- 
lopes. The whole package is irradiated 
in one operation by passing it through 
a beam of electrons emitted by HIGH 
VOLTAGE’s 2-million-electron-volt Van 
Complete ste- 
rility within the envelope is achieved 
within a few seconds. HIGH VOLTAGE 
performed the experimental testing 
irradiations for Clay-Adams in its 2- 
million-volt radiation facility at its 
plant in Cambridge. The sterile tubing 
is available in diameters of from .038” 
to .075” 


de Graaff accelerator 


The irradiation of this plastic tub- 
ing by Hich VoLtaGe further estab- 
lishes that complete sterilization can 
be accomplished economically using 
a Van de Graaff as a radiation source. 


Message feteeiinies 


Six-MeV Accelerator for France 

The French Ministry of Education 
has ordered a six-million-volt Van de 
Graaff positive ion accelerator from 
HicH Vortace. Scheduled for in- 
stallation in 1957, at the Institut 
de Recherche Nucléaires in Stras- 
bourg, the accelerator will be used 
under the direction of Professor S 
Gorodetsky to study the excited levels 
of nuclei. 


HiGcu VoLTAGE ENGINEERING CORPORATION 


7 UNIVERSITY ROAD 


CAMBRIDGE 36, MASSACHUSETTS 





a and 
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Achievement in Efficiency and Economy! 


<< MEMORIAL MODEL “CORAY” CO” IRRADIATOR™ 


; 


for Therapy - Industry « Research 


Engineered by BAR-RAY 
with U. S. ATOMIC ENERGY COMMISSION 


Mp, 


1,000 Curies for 
Memorial Hospital 
New York City 


Se) i ee te 





, 


‘ 


FEATURES: nati ai 


Floor, wall or ceiling mounted Wide range of cone fields available National Bureau of Standards new 
Remote automatic operation or to Larger fields at shorter focal distance Handbook 54 and Atomic Energy 
suit special requirements Designed for standard AEC source Commission 

Precision machined capsule e Economically priced between $3,000 
Designed for continuous use e Meets all safety requirements of and $12,000. 


A complete range of Cobalt Irradiators for therapy, industry and 
research are available in six basic models from 250 to 1,000 curies. 





CORNING RADIATION BABCOCK & WILCOX flexible PLASTIC CASSETTE 
SHIELDING GLASS and PLASTIC BACKED LEAD SCREENS 
Bar-Ray is distributor for 3.3 density, non-browning, Bar-Ray is manufacturing licensee. Of heavy duty 
and 6.3 density lead glass to hospitals, doctors and construction; 100% lightproof; accommodates films 
industry. and screens in all sizes; special sizes to order. 

















SOLD THROUGH YOUR DEALER SEND FOR LATEST 1955 CATALOG 


BAR-RAY PRODUCTS, INC. 


217—25th STREET, BROOKLYN 32, N.Y. Telephone: SOuth 8-1022 
Evropean Representative: Mr. C. E. Ferrero, Vice G. Tomassetti, 8, Rome, italy 


Staintess Stee! Processing Systems @ Isotope Fume Hoods and tabs @ Film Transfer Cabinets @ Thermostatic Valve Assemblies 
lead Lined Chests and Sofes ~ Archer lead Gloss Gowns leod Protective Screens © lead Insulated Hoods 
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C@ NEW INSTRUMENTS 


MODEL DP-1A PRE-FLUSH FLOW COUNTER 


Discriminating research workers will like the accuracy 
and convenience of operation offered by this counter. Its 
windowless construction permits low energy isotopes to 
be counted more efficiently than with window type 
Geiger or proportional counters. 


Gas flowing continuously through the counting cham- 
ber and preflush position eliminates delay between 
samples. 
Model SG-3A Basic Research Scaler PLUS 
Type 103 Amplifier-High Voltage Unit makes 
Geiger Plateau: 200 voits, slope less than 4% per a combination of great flexibility, Twenty 
100 volts over best 100 volts. millivolt sensitivity, instant reset register, scale 
factor control, direct high voltage selection, 
Background: Less than 20 counts per precision pulse height discriminator — and 
minute unshielded. many other features. For complete details, 


Sample Well Size: Made for 1'4" dia. see our Catalog B. 


planchets, 1%e" dia. x %" deep. 
hy Price: $250.00 — 
with 100 alumi- RM-18-103 
num planchets 
and connecting 


cable to fit your 
equipment. 


Radiation detected: Alpha, beta, and gamma radiation. 


DS-6A WELL SCINTILLATION SHIELD 
The complete lead shielding of the DS-6A, including os a ae pone geal 
two inches of lead under the detector as well as on all Amplifier-High Voltage Unit provides direct 
other sides, provides an exceptionally low background connection to the DS-1A Scintillation Detec- 
of 200 counts per minute or less when used with the tor, DP-1A Flow Counter or Geiger tubes. 
DS-1A Detector and DS-2C Sodium Iodide well crystal. For complete details on this quality conibina- 
The unique ball-bearing cover permits 342” free space tion, see our Catalog B. 
above the crystal for large test tubes. Larger samples : 
than can fit in the crystal well can be set directly on the 
crystal and still retain 2” lead shielding in all directions. 
The shield separates into three pieces for easy carrying. 
A large removable handle is also provided for moving 
the shield as a unit. Contamination liners available. T 

0 give better service — 
a DS-1A Shield — $360.00 g 
: f TMC now ships all equipment F.O.B. New 
DS-7 Assembly — including Haven, Connecticut, or Los Angeles, Califor- 
DS-6A Shield, DS-1A nia — whichever is nearest you. All connect- 
Basic Detector, and DS-2C ing cables to connect any TMC instrument to 
Well Crystal. $850.00 your existing equipment are supplied free of 
charge. 


Sales and Service — 


Eastern: 
Professional Instrument Corporation, 149 
Broadway, New York City; Washington, D.C.; 
Buffalo, N.Y.; Pittsburgh, Pa. 

Central: 
Instrument Engineering Laboratories, 1429 
So. Ewing Ave., St. Louis, Missouri 


Western: 
Bing Crosby Enterprises, Inc., 9030 Sunset 
Boulevard, Los Angeles 46, California 





For Complete Line of TMC Instruments 


WRITE FOR CATALOG B Te 


Technical Measurement Corporation italy: Terry Ferraris & Co., 
Factory and Export Office -136-142 State St., New Haven, Conn. Via S&S. Martino 14, Milano, ttaly 
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When you're at the 


atomic 
energy 
show 


in Cleveland, Dec. 10 through 16 


Republic Steel metallurgists will be on Radioactive isotopes are now in use at 
hand and glad to discuss with you the use of _ several of Republic’s plants. If you have any 
steels and titanium. Their experience in the developments which might be applied to steel- 
application of these metals dates back to the making, Republic is interested in talking with 
earliest atomic installations. Republic is you. As one of the nation’s largest consumers 
interested in your problems and eager to of electric power as well as of over-all energy, 
co-operate in determining the right metal for Republic is concerned with atomic energy as 
a source of electricity and process heat. 


REPUBLIC STEEL 


GENERAL OFFICES + CLEVELAND 1, OHIO 
Address inquiries to Alloy Stee/ Division, Massillon, Ohio 


their solution. 


VISIT BOOTHS 
518 and 520 


and discuss your 
problems with 


REPUBLIC STEEL 
| METALLURGISTS 
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Chemistry's Most Reactive Compounds... 


; / 
| | | 
: ' rn ’ : 


} 





B.A , ’ 
ELEMENTAL FLUORINE 


and 


HALOGEN FLUORIDES 


NOW...Tamed and 
Commercially Available! 


Now... B&A has tamed chemistry’s most reactive compounds 

harnessed them for industrial research and development. If 
your program requires chemicals with extreme reactivity —or 
directly calls for elemental fluorine or halogen fluorides —see 
Baker & Adamson without delay. As America’s primary producer 
of these and other inorganic fluorides, B&A is geared to supply 
your entire tonnage requirements . . . immediately! 


In addition, B&A offers you all the benefits of technical informa- 
tion and handling experience gained through long research and 
process work with these unusual compounds. 


A letter outlining your needs or field of investigation will enable P 


a 


Visit Us At Booth 208 
1955S ATOMIC EXPOSITION 
Bz A HALOGEN FLUORIDES Cleveland - Dec. 10-16 


Chlorine Trifluoride Bromine Trifluoride Bromine Pentafivoride iodine Pentafivoride 


us to provide helpful selected data. As always—all inquiries will 
be held confidential. 


76.32°C 8.8°C 62.5°C 9.6°C FINE CHEMICALS 


11.75°C 125.75°C 40.3°C 97°C i> 


BAKER tr ADAMSON Kine Chemicale GP. Ww 
GENERAL CHEMICAL DIVISION N 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6 WM. YF, 


REAGENTS 
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Ship your “hot” materials 


in these New Carriers 


If you ship or deal in small lots of radioactive 
isotopes or other “hot” materials, you should be 
interested in these new carriers. 


The four standard sizes shown above range from 
one-half inch lead protection to two inches — all 
jacketed in stainless steel. Handles are designed not 
only to lock the lids during shipment but also for 
easy removal for space-saving storage. 


So far as construction is concerned, these small 
Typical lead shielding item rs containers reflect National Lead’s experience in 
(cube), lead cask and extruded curved designing and fabricating numerous lead casks and 


pane Ta Sane “pigs” from the outset of the “isotope era.” 


If you need shipping containers ... or any other 
type of lead shielding, get in touch with Shielding 





Headquarters. 


National Lead Shielding 


NATIONAL LEAD COMPANY «+ New York 6; Atlanta 
Depew ( N.Y.) ; Chicago 80; Cincinnati 3; Cleveland 15; Dallas 2; Philadelphia 25; 


Baltimore 3; 


Pittsburgh 12; St. Louis 1; Boston 6 ( National Lead ( of Mass.); 
Los Angeles 23 (Morris P. Kirk & Son, Inc.); Toront Canada 


(Canada Metal Company, Limited 
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the radiation monitor with 
up to 200 times the detection 
sensitivity of a geiger counter* 


- PORTABLE especially designed 
SGINVILLATION Fiitndie as 
DETECTOR 


La Roe’s exclusive achievement of high sensi 


tivity in electronic design plus the high detection 
efficiency of the sodium iodide crystal provides 
you with a tool which, in performance, far sur- 
passes that offered by the best of geiger counters 

Each LA ROE detector is a precision product 
created by master craftsmen—always receiving 





individual care and attention in manufacture (no 
mass production here) as an assurance that every 
instrument will reflect LA ROE’s reputation among 
nuclear physicists as the standard of quality 
There is a LA ROE detector—portable, aerial- 
mobile, or fixed installation—for every require 


ment in monitoring and geological exploration 


specifications 
Radioactive Sensitivity: Beta & Gamma 


Ranges of Indication: 01, .03, .1, 3, 1, 3, 
& 10 Milliroentgen 
per hour. 

Integration Constants: 1, 5 & 15 seconds 

Scintillation Crystal: Sodium lodide, thal- 
lium activated Nal (TI) 

Crystal Sizes Available: Diameter x Length 
mnt"; 1 aH"; 
1Y%"nt"; 2" 1”; 
and 2” x 2” 

Battery Pack: 5—flashlight cells 
1—Eveready No. 467 
2—Eveready No. 412 


Dimensions Overall height 7%" 
Width 5%" 
Length 11%" 
Weight 6% ibs 





RADIATION LEVEL ALARM pro- 
duces a visible or audible indi- 
cation when radioactive level, 
os measured by the detector, 
reaches level preset by operator 


nt the dibedin Waterproof Easily decontaminated Ruggedized 


*Based on the increase in detection efficiency of the Nal (TI) 
scintillation crystal over that of the geiger mueller tube for 
approximately | mev gamma particles 


VARA \STRUMENTS — Bodth 513 


1ncCORPQORA TE DOD Atomic Exposition 
DEPT. M-1 BETHESDA 14, MD. Oliver 7-9455 Cleveland, Dec. 12-16 
PIONEERS IN write, wire or telephone for complete information 
THE FIELD OF 
SCINTILLATION 
DETECTORS 
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SHIELDING .... 


_— > 


W alls, windows, doors, storage and shipping 
Containers containers, transfer casks, coffins for spent reactor 
for Cobalt 60 fuel elements. Typical examples of Ameray 
_— service to nuclear science. 
Shielding is a science—and an art. Each 
problem is a new problem. Our staff of physicists 
and engineers is prepared to solve them all 
to design and fabricate any kind of shielding 
for any application. The high density shielding 
window, the containers for Cobalt 60 
and other radioactive isotopes are just a few. 
High density Tell us YOUR problems! 


shielding window 
AMERAY PRODUCTS 
e@ Lead storage and shipping containers for isotopes 
Lead-lined transfer casks 
Lead bricks, standard and interlocking 
Lead-lined storage cabinets and shelving 


Lead-lined Lead-glass viewing windows 


dees Zinc-bromide viewing windows 


Lead castings, all sizes and shapes, without voids 
Lead screens 

Lead-lined doors 

Sheet lead 

Cobalt 60 irradiation units for industry 





Lead protection for radiation processing installations 
—both machine and fission product source irradiation 


Specialists in shielding for over 24 years 


AMERAY CORPORATION 
700 Route 46, Kenvil, New Jersey 
N. J. Telephone: DOver 6-4100 
N. Y. Telephone: BOwling Green 9-0412 
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IN THE FIELD OF RADIATION SHIELDING... 
WE HAVE SERVED INDUSTRY FOR OVER 35 YEARS 


Lead Radiation Protection is our Specialty .. . 
Manufactured & Installed to suit your specific requirements 


= py 
ie so ” 
“7 7? 7 a 67 


—s ~~ 
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RECENT SHIELDING 
INSTALLATIONS 


. 
USS NAUTILUS 
° 
USS SEAWOLF 
* 


SIR PROTOTYPE 
WEST MILTON, W. Y. 
ATOMIC ENERGY * NUCLEAR INDUSTRIES 


7 
MARK | PROTOTYPE 
BIOLOGICAL SHIELDING ARCO, IDAHO 









HOT LABORATORIES * INDUSTRIAL X-RAY ROOMS 


STAINLESS STEEL EQUIPMENT OF 
As INTRICATE DESIGN, FABRICATED TO 
PRECISE TOLERANCES © YEARS OF 
EXPERIENCE IN THE A.E.C. FIELD ENABLES 
US TO MEET YOUR MOST RIGID REQUIREMENTS. 


BOSTON 22, MASSACHUSETTS 











(oe. Nuclear Radiation Instruments 


SAVE TIME when replacing the gas filling of 
the Bio tube. Because the gas is at low pres- 
sure, facilities are available in most labora- 
tories for replacing the argon and ether. The 
cover at the lower end of the instrument is 
easily removed to expose the glass refill tube. 


SAFER OPERATION is assured be- 
cause all external high-voltage points 
of the G-E counter are shielded 
physically as well as electrically. 


DESIGNED FOR HARD USE, the G-E 
proportional counter is well suited 
for field applications as well as those 
in the laboratory. To better with- 
stand shock, the anode wire is 
mounted at both ends of the tube. 
Exposed wire ends within the cham- 
ber are eliminated by a special fasten- 
ing method and all seams are brazed 
to help prevent leaks. 


HIGHLY EFFICIENT, the G-E counter 
has a flakeproof coating of boron on 
the inner surface of the cathode that 
makes possible a counting efficiency 
in excess of 3.5%. 





FOR THERMAL-NEUTRON FLUX MEASUREMENT .. . 


Enriched Boron in G-E Neutron Proportional Counter 
Provides 5 Times the Efficiency of Natural Boron 


By using enriched boron (Bio), General tube is low, the instrument will operate 


Electric has perfected a thermal-neutron on 500-700 volts. SEND FOR 


sensitive proportional counter with an 


PP he G-E neutro :0 
efficiency that is five times greater than WIDELY APPUSD, the oes FREE BULLETIN eee 


portional counter is well suited for health 

physics applications, oil-well logging, and GENERAL ELECTRIC COMPANY 
Section E 565-21 
SCHENECTADY 5, N. Y. 


counters using natural boron and com 
parable to high-pressure BF; counters 


LOW OPERATING VOLTAGE makes the 
G-E counter convenient for field as well  tballetia ORC 
as laboratory use. The proportional coun FOR MORE INFORMATION, contact your Please send me a copy of bulletin 


850 on the neutron proportional! counter 


the measurement of neutron fluxes in re 


actor installations. 


ter does not require the high supply volt nearest G-E Apparatus Sales Office o1 
age usually needed for this type of in write for bulletin GEC-850, to General 
strument. Because the pressure in the Electric, Sec. 585-21, Schenectady, N. Y 
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Selling 
Nuclear 


Equipment 


Abroad 


— Foreign 
Competition 


UNITED STATES commercial exhibit at Geneva conference brought out key 
companies who showed wares in competition with . . . 


oan Teperser 


By 1960, it is predicted that 52 new 


reactors may be built in smaller na- 


tions throughout the world. 


De- 


velopments at Geneva and visits in 


Western Europe indicate that there 


will be sharp competition for this 


business, particularly from the UK 


By JEROME D. LUNTZ, Editor, Nuc.teonics 


ALTHOUGH THE POTENTIAL BENEFITs of 
itomic energy to countries around the 
vorld have been in the public mind for 
it has only been within the 


ten years 


past year or so that realization of these 
benefits has begun. Slowing things 
lown has been lack of vital nuclear ma- 
Both 


» lacks are now being filled by in- 


terials and trained specialists. 
ternational cooperative arrangements. 

The 
conterence 


in unparalleled stockpile of nuclear in- 


recent Geneva atomic energy 


in addition to providing 
formation, served to awaken and chan- 
nel thinking and planning in the nu- 

ear field. Thus, although the exact 
nature and scope of the foreign market 
for nuclear equipment is still quite un- 
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hibit at Geneva 


defined, its general character is be- 
coming clear 

There are six reasons why countries 
want nuclear reactors: 

1. Serious interest in reactors as 
research tools and/or for the produc- 
tion of radioisotopes. Many coun- 
tries know the advantages and limita- 
tions of reactors and have the interest 
and ability to develop the facility to 
use them 

2. Need to develop a new source 
of energy. shortage of 
conventional fuels is forcing quite a 


Impending 
few nations to consider nuclear power. 

3. Desire to develop a nuclear 
equipment industry. The possibility 


of building up a valuable new industry 


UNITED KINGDOM industrial nuclear power groups who had combined ex- 


is the lure for some of the countries 


4, National pride. 


countries that don’t have any overrid 


There are some 


ing need to exploit nuclear energy but 
yet feel that there is an important ele 
ment of prestige attached to having an 
atomic energy program 

5. Politics. 
a number of nations to accept bilateral 
that offered 
them and they feel they might as well 


Expediency has caused 


agreements have been 
make use of them 
6. Curiosity. 


those who merely 


there are 


And 


want to find out if 


then 
atomic energy has anything in it for 
them 

motivated for 


Some countries are 


other ~ 


57 


only one of the above reasons 








Table 1—Demand for Reactors* 
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Pou er 


reactor 
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reactor (8 
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owe 
Undefined Power 
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training 
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Australia 
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Canadat 
Chile t 
Chinat 
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France 
Germany 
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India 











Israel t 
Italy t 

Japan t 
Korea} 
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Norway 
Pakistan t 
Perut 
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Portugal t 
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Sweden t 
Switzerland { 
Thailand | 
Turkey ft 
Uruguay t 
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mut no announce 


Congress for a research reactor for the P 
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Powe 
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Re search 
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reactor 
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How i 


nuclear 


There number of additional 
factors that will affect whether a 
ticular country will seek outside sources 


for more than one country are a 
reactor 


M hie I 


will go about acquiring par- 
facilities will be influenced by 
and what will be 


motivation of its interest in atomic en of 


For ‘ iT 
tion moved by national! pride will un 1. 
start 


supply SOUTCeS 


a na ought 
Availability of vital materials. 


Perhaps the greatest influence of the 


iple 


ergy is strongest 


doubtedly want to from seratch 


and build its own plants rather than 
import In 
cases, however, it’s expected that ir 
their 


character of nuclear programs and the 


readymade one most speed with which they are developed is 


vhether a country is poor or rich in 


experienced countries will bu such commodities as natural uranium 


them, and 


dictate t 


first reactors, learn with 
then, if 


build their own from thereon in 


enriched uranium, heavy water, plu- 
nations ob- 


the 


* Have-not’ 
to 


national policy tonium, ete 


viously must turn “have” 


at- 


tached to dealings in these materials 


nations. Conditions or “‘strings”’ 
will influence the prospective customer. 
2. Political Normal 


tional relationships will probably de- 


ties. interna- 


termine the development of ties in the 
lear field. Thus, it 


there three main 


nu s already clear 
that 


influence” o1 


are “spheres of 


groupings of countries 


the nearly 30 countries 
has b 


the United Kingdom 


and 


which it 


the U. S 


with lateral atomic en- 


ergy agreements 


ind the commonwealth nations and 


the U.S.S.R. with its satellites 
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3. Special inducements. The U. 8. 
offer to pay for 50% of the cost of for- 
eign-bought research reactors will un- 
doubtedly 
advantage 

4. International agency. Although 
the form and function of this proposed 


give U. 8. sellers a big 


organization is not yet decided upon, 
if it should be given a responsible role 
in the distribution of fissionable mate- 
affect the 


assistance 


rials, this might materially 
ties that 


would make with other countries, 


nations seeking 


The Demand 


At the 
abroad in the four reactor sizes being 


moment, there is interest 


worked on: research reactors, power 
small power reactors and 
Although 


every 


prototypes, 
large central-station plants. 
there are exceptions, virtually 
country interested in nuclear power as 
its ultimate objective will go through 
the research reactor stage. This is al- 
ready what’s happening in the more 
the 


nuclear educational void, other places 


udvanced countries. Because of 
need small-reactor experience. 


Table 


years 


| shows that in the next sev- 


eral nearly 37 research re- 
ictors will be acquired, more than half 


And 


outside of 


of them via direct purchase. 
that 
the | . U. K 


reactors of 


1-5 years, 
and U.S. 58. R., about 


in the next 


15 power various sizes, 


mostly prototypes, will be acquired. 


Many 
homemade or partly so. 


of these will either be entirely 


Kinds of Competition 


The technical areas in 


which com- 


petition will develop depends very 
tight now, 
little 
tech- 


do not yet have the 


much on the time seale, 


outside the U. S., there is very 


ndustrial experience in reactor 


nolog Thus we 
beginnings of real competition on spe- 


And the 


reactor 


cialized nuclear components 
only competition in whole 


tems from one country 


england 


tut within five 


comes 


this 
In a number 


vears picture 
will change drastically. 
of countries, primarily in Europe, ef- 
forts are being made by companies to 
negotiate licensing arrangements with 
firms wherein the former would be 


| ~ 


permitted to manufacture U. 8.-de- 
signed nuclear components and plants 
In this 


they can cut short the amount of time 


way, foreign companies hope 


that will be needed for them to gain 


experience and knowhow. 
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In any event, by whatever route, we 
can expect that keen competition will 
certainly develop on such things as 
control in- 
heat 


and special materials of 


fuel-element fabrication, 


strumentation, special vessels, 
exchangers, 
construction 
number of 


the limited 


technologically advanced countries that 


Because ol 


have abundant nuclear fuel supplies, 
requirements of customers lor guaran- 
tees on fuel supplies and fuel supply 
servicing may affect international com- 


petition for whole reactors 


Who is the Competition? 

Table 2 lists the principal countries 
the field, 
ranked according to the significance of 
their effort 


a distance between each of the succes- 


active in atomic energy 


In general, there is quite 


sive groups listed 

Today 
atomic energy competitors in the free 
the U. 8S. and the U. K. To- 


10 years from now-——many 


there are only two industrial 
world 
morrow——5 
of the countries listed in Table 2 will 
have companies deeply involved in the 
nuclear business. An indication of the 
breadth of interest that already exists 


is shown by Table 3, 


an analysis of the 
the Geneva 
This table 


as a guide 


commercial exhibitors at 
atomic energy conference. 
should be looked at merely 
because many companies are MIssing, 


Also, the 


small German representation shown is 


particularly U. 8S. firms. 
not by any means a fair indication of 
the 
that country 
Because the 


burgeoning industrial interest in 
United 
well provide the sole substantial com- 
petition to the U.S 


worth 


Kingdom may 


in the next several 
detailed 


energy 


years, it is taking a 
look at its 


program 


industrial atomic 


United Kingdom 

The British are embarked on a pro- 
that them build 2-mil- 
lion kw of nuclear capacity by 1965 
In all of this the first time, 
UK key 
And participation 
gain 
the knowhow to make it a major factor 


gram will see 
and lor 
industry will role. 
through this 


in tact 


play Pe | 
will 
and is already gaining) 
in worldwide nuclear competition 
What is the program? 
publicity has been given to the huge 


Tremendous 


power reactor program that the British 
1965, 5 l5Y of 


the installed capacity in England will 


have under wa By 


be nuclear There are two main mo 


the 


plutonium and the 


tivating factors for this program 
need for military 


desperate need for a new source of 
power. Already under construction at 
Calder Hall are two, 50-100 Mw, gas- 
cooled, graphite-moderated plutonium- 
reactors, comprising one 
tuken 


more 


producing 


station. Power will be from 


this as a byproduct. Six such 


reactors (three stations) will also be 


built immediately as ‘‘ Chinese copies” 
of the Calder plants, with two of these 
additional reactors going in at Calder 
and the other four at Chapel Cross 
The UK Atomic Authority 


says it’s so short of technical men that 


Energy 


they can’t consider modifying the de 


signs of any of the later of these 


reactors 
Although all these plants will pro- 
the White Paper power 


duce power 


program is just getting under way. 
Contracts for the first two two-reactor 
stations will be awarded in the fall of 
1056 
up versions of the ones at Calder, In- 
dustry, the AKA and the Central Elec- 


tricity Authority 


These stations will be souped- 


will spend the next 


12 months working on paper and in 
the laboratories trying to squeeze the 
utmost from the Calder design 

Role of AEA, 
the 


Knergy Authority 


In the reactor field 
of the Atomic 
is to do advanced 


primary function 


design and engineering work on new 


reactor types, which are then made 


to industry. For example 
CKA that AEA 


Hall as a demonstration 


available 
AKA | told 
build Calder 
and that if CEA then wanted plants 
of its own of this type it would have 


would 


them from industry In 


ALA 


industry 


to order 


addition, suid it would train 
ready to 
These 
brit- 
ain’s industrial nuclear power activity, 


Actually AKA a 


of experience and information has gone 


four groups to be 


do such work commercially, 


groups now form the nucleus of 


the sole re pository 


into educating industry in a rather 
Some 
AKA is 


you getting all the infor- 


want? Is 


paternalistic way) companies 


remark on how continually 


Are 


mation you 


asking 
there anything 
more we can give you? 
On the other 
panies to the reactor field is limited by 
the ability of AKA to train their per 
Thus, aircraft 
terested in getting into the field were 
told that they would have to wait until 
they could be trained by AKA 
Additional major functions of AEA 
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hand, access of com- 


sonnel companies in 








Table 2—Competitive Status of Atomic Projects 


Country 


t. ULB. 


USSR 


Canada 


France 


Norway 


Nether- 
lands 


Sweden 





Belgium 


Australia 


Switzer- 
land 


Germany 








Comment 


Unquestionab 


advanced and di 


versified program 


| 
world leader, with | 
| 
| 
| 


Ne ver il not hes 
down from | » 
in size and depth 
of program; con 
centrating on one 
line of power re 
actor development 
present hortage 
of U-245, Pu 
Have compar ible 
program with UK, 
perhaps more di 
versified 

Karly 
field, has ist sup 
ply of { 


starter in 


Is developing di 
versified program 
inde 


anxious to be 


pe ndent 


Has had reactor 
with Dutch since 


'5| has concentra 
ted on researc h, 

now starting on 
power 

Involved in re 

search with Nor 
way; now pushing 
power re wtor 


idea 


Also just be ginning 
to think be 


research reactor 


stage 


World " bigge t 
supplier of U; now 
very actively de 
veloping reactor 


program 


Also rich in ura 
nium; program 
Just starting 

In midst of re 
search reactor con 
struction 
Prevented from 
working in atomix 


energy until re 


| Vat 
{ 


| 
| 


| 





cently 








t 


236 





Pu 





| 
Th 





Vaterials Availability 


DA 








Interest in Export 
SiU81NERB 
Being pushed hard 
by industry; will 
be able to maintain 
lead in next 5 
years, he Iped by 
rich resources of 
U-235 and D,O 
technology now 
useful for export 
Although U.K, in 
dustry is much be 
hind U.S. firms 
only pres 
ent competitors 


they are 


handicapped by 
restricted tech- 
nology available 
for export 

Will sell primarily 
to lron Curtain 
countries and pos- 


sibly neutralists 


Industry just get 
ting in; has sold re 
search reactor to 

is pushing 
I . DD. re- 


actors and being 


India 
nat 


depended on by 

UK for this 
Industry just get 
ting in, not ex- 

pec ted to offer im- 
portant competi- 
tion for some time 
Has been principal 
supplier of D.O; no 
other industry in 
program ; may one 
day push merchant 
ship propulsion 
Industry cooper 
ating in gov’t pro 
gram; looking for 
export business In 
electronics and 
control equipment 
Some time before 
export business 
can be seriously 
considered ; one 
company now in 
terested 

Good fuel position 
enhances industry 
interest in fuel fab 
rication; industry 
may also push 
whole reactor sale 
Industry not yet in 
picture 


Some heavy indus 
try beginning to get 
interested 

May be dark horse 
talk everywhere 

is that she will be 

a leader in 5 years 





are fabrication of fuel elements and 


chemical reprocessing ele- 


All such 
will 


ol spent 
ments work in the UK pro- 
AEA 
the 


because 


gram he done by not only 


background 


has 


but 


because only it 
national 
It is expected AKA 
will build centralized processing facili- 
ties to handle fuel from all of the plants 
built in the UK. 


This points to one advantage of build- 


and experience 


policy dictates it 


now scheduled to be 


ing a large number of one type of reac- 
tor as the British are doing—fuel proc- 
essing costs are enormously reduced, 
In carrying through its role of push- 
AEA is on the 
verge of deciding what its second stage 
will be. It is that it 


also involve heterogeneous systems and 


ing new reactor types, 


now cleat will 
that it will be the sodium graphite and 
or PWR-type. AEA 


build one of these types and reportedly 
build the 


will probably 


will encourage industry to 
other. 

The third stage, on which a decision 
will be made after the second stage is 
well along, will involve fast and liquid 
metal fuel ty pes 


Role of CEA. 


(primarily 


The eight dual-pur- 
plutonium) reactors 

Calder Hall 
( hapel Cross are the complete respon- 
of AKA. The White 
power reactors are all for the Central 
Electricity Authority, and they will be 
CEA To 


handle its nuclear responsibilities, CEA 


pose 


now planned for and 


sibility Paper 


bought by from industry. 
has set up a small group of about a 


Harwell 
up 


men, trained them at 
put them to 


specifications for the first power sta- 


dozen 
and work drawing 
tions. These specs were issued to in- 
dustry last month along with announce- 
one in 


the 


ment of selection of two sites, 


southwest England and one in 
southeastern part. 

When the bids from the four indus- 
try groups come in next fall, the final 
selection of two contractors will be 
made by CEA with major guidance 
from AEA, 

Role of industry. 


the fringes of the British atomic pro- 


After sitting on 


gram for years, industry was brought 
into the picture in a very substantial 
way last that 
the only way the crash nuclear power 


year. It was decided 
program envisaged could be carried 
out And 
so AEA arranged for four industrial 
groups to be (1) Associated 
Electrical Industries and John Thomp- 
(2) Nuclear Power Plant Co. Ltd. 
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was on an industrial basis. 


set 


up 





General Electric Co.-Simon Carves, 
ind (4 Babcock & 
Wilcox 

These groups are now spending vir- 
tually all of their 
tinue to do so for the next 12 months— 
their 


English Electric, 


Taylor Woodrow, 


time—and will con- 


preparing bids on the first two 
White 
estimated that they will spend roughly 
$750,000 by the time they submit their 
bids 


The companies have very little time 


Paper power stations. It is 


to work on anything else. In fact, one 
AEA official says that as a first priority 
the firms are committed to building the 
plants CEA needs “but if they have 
spare time they can, of course, look at 
other things.” At least several of the 
groups seem to be finding a little spare 
time. Three of the four appear to be 


pointing towards boiling reactors as 
This “extracur- 
thinking is very much the 
same as the paper studies that the U.S. 


nuclear study groups carried out sev- 


their favorite type. 


, 
riculalr 


ago, and summarized in 
Nuc eonics, June, 1953, p. 49. 
Capability of industry. 
panies making up the four groups con- 
sist of the 


and 


eral vears 


The com- 


top firms in engineering, 
electrical, chemical 
fields. Most of partici- 


pated to a limited extent in the British 


construction 
them have 
governmental effort as subcontractors. 
first 
experience in the engineering and de- 


Sut now they are gaining their 
sign of whole reactors. 

Kach of the 
from 50-100 men, many of whom were 
at Harwell by AKA in recent 


They have not had the same 


groups has anywhere 
trained 
months 
opportunity that U. 8. firms have had 
development contracts 
And they real- 


ize the important advantage that this 


of having key 
with the government. 


industry. 


gives I Ne) 

The groups vary in competence and 
ability One place where the difference 
the 


quantity and quality of attention paid 


between groups shows up is in 


to fuel element development. Some 
groups are resigned to accepting what- 
ever AEA comes up with on fuel ele- 
ment design; others have set out on 
quite a development program of their 
own. 

At least one AEA official feels that 
some of the groups oversold themselves 
at Geneva. “I would like to see them 
do what they say they can do, but 

he comments. 

UK export role. 


shown in Table 1, 
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Although, as 
an export market 


for nuclear reactors is beginning to de- 
velop, it is quite clear that the way in 
which this export business will evolve 
is far from understood. The compli- 
cating factors were outlined on p. 58. 
England provides a good case history 
for examining these factors. 

There is somewhat of a conflict be- 
tween what UK industry wants to do 
(as shown at Geneva), what it is capa- 
ble of doing right now, what the UK 
government wants industry to do, and 
the government will let it 
One British industrialist says that the 


what do. 
government has been telling industry 
on the one hand that it must go all out 
on getting the domestic job done, and 
on the other that it must start pushing 
This dual attitude is re- 
flected in the answer of one ABA offi- 
cial to the question, “Is the govern- 
into the 


export sales 


ment urging industry to get 
The 


“Yes, subject to two conditions 


was 
that 


it doesn’t damage the domestic pro- 


export business?”’ answer 


as industry knows 
the 
knows what he’s getting.” 


gram and so long 


what it’s selling and customer 

Although AEA has gone a great deal 
to educate industry, British industrial- 
ists laugh at the suggestion that their 
government is doing more for them 
than the U 


American 


S. government is doing for 


firms. One seller of re- 
search reactors points to the 50% re- 
bate that the ¢ 


on research reactors as a tough thing 


S. is offering countries 
to counter. The same goes for U. 8 
announcements on uranium and heavy 
water prices 

The UK has announced no fuel pol- 
icy either for research reactors or fot 


power facilities. Top people in ling- 
land do not feel that any subsidies will 
be offered thei One 
problem they have is the shortage of 
They 


gaseous diffusion plants 


manufacturers. 


enriched uranium have two 


one for low 
enrichment, the other for high enrich- 
ment. Only the low-enrichment plant 


is reportedly in operation. As one 
AEA man put it: “ We're sitting on the 
fence with our fingers crossed hoping 
no one will ask us for too much too 
soon.” 

One advantage the UK has is that 
the plant design they’re concentrating 
on uses natural uranium, which should 
appeal to many countries 
that 
with U-235 requirements. 
to counter this, there is the feeling in 


Britain and elsewhere that the Calder- 


importing 
tied 
However, 


don’t want to be down 





Table 3—Analysis of 
Geneva Exhibits 


Prdéduct 


Radiation 
instruments 


Laboratory 
equipment 


Reactor 


equipment 


Nuclear fuel 
elements 
Uranium 


Reactors 


Accelerators 


Electronic 
equipment 


Irradiation 
equipimnent 


Vacuum 
equipment 


Reactor 
design 
Materials 


Nuclear fuel 
processing 
Heavy water 


Vo. of Companies 


Country 


Crermany 
Belgium 
U.S.A 
(sermany 
France 

Great Britain 
Italy 
Switzerland 
Belgium 
U.S. A 
brance 

Cireat Britain 


Belgium 


Belgium 

U.S. A 
brance 

Great Britain 
U.S.A 
Great Britain 
Switzerland 
U.S.A 
France 

Creat Britain 
Netherlands 
Switzerland 

U. 8. A 
brance 

(jreat Britain 
Switzerland 
U.S.A 
France 
(jreat Britain 
Italy 
Netherland 
Switzerland 
U. 8. A 
brance 

Creat Britain 
Liechtenstein 
U.S.A 
Great Britain 
U.S. A 
krance 

Great Britain 
Switzerland 


U.S. A 


bh rance 


Erhibiting Product 


5 
; 
t 
l 





type plant is not economical in the 


smaller sizes that are in demand 


Conclusion 


foreign 


How the market 


and how the competition shapes up in 


develops 


the next several years will depend to a 
the 


what 


way the 
technology kinds of 
technical skills will be important. It 
may be that as industrial competition 


considerable extent on 


moves and 


increases the development of new re- 
actor concepts will have a self-leveling 
effect in 
with one another 


bringing competitors even 


* * * 


This article presented on 
October 28, 19665 at the 
on Atomic Energy in Induatry of the National 


Industrial Conference Board 


par allele a tali 


jth annual conference 
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EpiTor’s NOTE—The hottest subject in the nuclear field today is, without 
doubt, the possibility of controlling the hydrogen bomb reaction for industrial 
power purposes. Despite intense interest in this work and its presumed peace- 
time application, discussion of it had been taboo up until the Geneva atomic 
energy conference (NU, Sept. ’55, p. 10) when the Indian physicist Homi J. 
In June, 1954, NUCLEONICS reported: 
. that industrial power plants using fusion will be 


Bhabha forced the topic out into the open. 
“There is optimism 
feasible. It is reported that AEC is carrying out, on a priority basis, very hush- 
hush, highly compartmentalized work at several sites. Although a peacetime 
effort, existence of program is reportedly being kept quiet for administrative rea- 
At Geneva, AEC finally admitted it hasa program and, in Washington last 


month, gave official confirmation of the sites and people involved in the work. 


sons.” 


However, no details on the nature of the work nor on the problems being faced 
have been released. Because of the potentially major economic significance of 
fusion power, NUCLEONICS has been trying (unsuccessfully) for months to get 
knowledgeable U. S. scientists to write on the subject. Finally, by going outside 
the U. S., we arranged for this article by a leading physicist who obviously has no 
access to the secret work going on in the U. S., U. K. or U. S. S. R., principal 
countries that have said they are working in thisarea. Dr. Thirring, who pub- 
lished calculations on H-bombs as early as 1946, details here the possible ar- 
rangements for fusion reactors, as he sees them, and also points up the tremendous 


technical problems involved. 





Thermonuclear Power Reactors 
—Are They Feasible? 


By HANS THIRRING 


Director, Institute of Theoretical Physics 


U'niversily of \ renna, Vienna, fustria 


How To CONTROL thermonuclear reas dated by day-after-tomorrow’s thermo Stellar Heat Production 
plants fed 


deuterium and lithium 


tions for power production is one of the nuclear from abundant There is good reason to assume that 


greatest scientific challenges of our we know the source of stellar energy. 


It is the so-called carbon eycle (Fig. 1), 
Bethe and Weiz- 
Under the catalytic action 


would have This article, based on the very smal! 
the 
contain enough deuterium to supply 
1,000 times the present power needs of 
the world for the next million 

At the Geneva Conference Homi J 
Bhabha of India that, a 


method for found 


time. Successful contro! 


profound consequences oceans first postulated by 


sicker (J). 
of carbon atoms, hydrogen is burned to 


amount of information published so fa: 


about fusion chain reactions, does not 


claim to give a sketch of the present 


years status of thermonuclear research, [Ex- form helium in a fusion reaction of the 


perts having access to classified data thermonuclear, self-sustaining type. 


predicted will mildly smile at the very naive way We can take it nearly for granted that 


control would be of dealing with the problem, Still the it is this process, occurring in the inte- 


within the next twodecades. If his ap 
timistic estimate proves to be right, to 
morrow’s nuclear power plants fed from 


fissionable material might soon be out 
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examples of thermonuclear reactions 


diseussed below may serve to illumi 


nate the difficulties of controlling ther 


monuclear reactions 


rior of a large class of stars, which fur- 
nishes the enormous amount of energy 
Neverthe- 


used 


spent by their radiation. 


ess, this process can neither be 
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FIG. 1. Stellar carbon cycle. Four protons are captured 
and an alpha particle emitted in each cycle. Carbon nu- 
cleus is reproduced at end of cycle. Duration of one cycle 
in the sun: about | million years 


for bombs nor for power plants because 
t can proceed as a self-sustaining chain 
high 


reaction only in a stove of very 


temperature and vast dimensions, 

The peculiar feature of the carbon 
ycle is its extremely low specific heat 
under the conditions 


release MW ich 


obtaining in the sun for instance, is 


only 2 ergs/gm/sec. This is quite a 
tiny fraction of the heat produced in an 
candle flame. How can such 


ordinary 
in inefficient heat source account for 
the vast energy expenditure of a star 
und for its core temperature of tens of 
millions of degrees? 

The reason lies simply in the enor- 
The 


interior 1s 


mous size and mass of the stars. 
temperature level in the 
letermined by the equilibrium between 
The 


which in its 


neome and expenditure of heat. 
itter is due to radiation 
turn is proportional to the surface area 


ind the fourth power of the absolute 
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The 


on the other hand 


heat 
is propor- 


surface temperature pro- 
duction 
tional to the since the 


volume, and 


ratio between volume and surface of a 
sphere is one third of its radius, it can 
be easily understood that the equilib 
rium temperature reached in an inter- 
nally heated spherical body will depend 
on its absolute size. A slow-working 
process like the carbon cycle can heat a 
ball the size of the sun to a temperature 
high enough for sustaining the process 
because 33,000 tons of matter (a high 
percentage thereof producing energy 
em h 


lie behind square centimeter of 


radiating surface The same process 
is however much too feeble to work in 


any object of terrestrial dimensions 


Fusion Reactions 
While we with 


ies AS regards size and 1nASs 


cannot compete 
cosmic bod 


we have the advantage of being able to 


choose suitable reactions and arrange- 
ments of nuclides that can produce 
energy at a much faster rate than the 
carbon cycle 

There are hundreds of fusion reac- 
tions that produce energy, however we 
should direct our attention to those 
that occur at relatively low energies (of 
the order of a few kev) of the colliding 
particles and thus involve nuclides of 
very low atomic number, Z. The low 
energy range is selected because it cor- 
responds to the average thermal energy 
of molecules at a temperature of some 
million degrees 

The choice of low-Z nuclei 


tially the isotopes of hydrogen, helium, 


essen- 


and lithium—is necessitated by the 
fact that for nuclei of higher charge the 
repelling electric forces are considerably 
stronger and therefore considerably 
higher energies corresponding to tem- 
peratures of billions of degrees, would 


be required for starting a nuclear 
reaction, 

The most important fusion reactions 
of light nuclei are given in the list be- 
low along with the energies released 
by the reaction (Q-values) in Mey 

It is that the 


maintaining a thermonuclear chain re- 


obvious chance for 
action depends largely on the energy 
release, and in this respect the Li-d re- 
action (8) with its record Q value of 
22.4 Mev would appear to be the most 
promising one 

Still another factor 


into account as well 


must be taken 
namely the cross 


section of the nuclear targets, which 
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What's Going on in AEC’s Thermonuclear Program? 


Last month’s Washington press 
some clues as to the approaches 


nuclear power progran 


conference 


Prove ct Sherwood 


(NU, Oct. ’65, p. 9) provided 


being tried in AEC’s classified program thermo- 


There are three diffe rent experi- 


mental and theoretical approaches being pursued at Los Alamos, Princeton, and 


Livermore. 
of Mathematical Sciences 


In addition there are projects at ORNL and at \ } U’s Institute 


Deuterium ia one of the fusioning materials and te m peratures above 100- 


million degrees Fahrenheit are said to be required for thermonuclear burning. 


The problem is to get enough thermonuclear energy output to repay the power 


used to achieve and maintain this high te mperature. 


On the experimental side one would therefore expect to find work on the 


production of higher and higher temperatures and the detection of the small 


numbers of fusion reactions that might be expected at first. 
mention of high-current particle accelerators in this regard. 


ample is Livermore's huge 
"hb, p- G8) 
current through a wire 


in the U.S 


materials testing linear accelerator (NI 


There has been 
A possible ex- 


Jan. 


Another way to generate high temperatures is with pulses of 
this approach is being tried at Harwell and presumably 


Techniques for precision measurement of the cross sections of fusion reac- 


tions are well established 


and in fact most are known. 


However it may well 


be that there are groups in Project Sherwood assigned the task of experimentally 


measuring the MIUCTO8CO PU fusion paramete ra 


The NYU group 1 
taining a gas heated to temperature 
vaporize, 
at these high temperatures 


determines the probability that a pai 
ticle accelerated by the reaction will 
that anothe 


collide with a nucleus so 


reaction will occur Unlike macro 
scople bodies, nuclear particles do not 
possess a fixed cross section but one 
that 
reaction and energy of the 
The 
from a small barn 
(= 10°*4 em?) toseveral hundred barns. * 


The diameters of nuclear targets are 


varies according to the sort of 
collision 
wide 


variation is ver 


ranging 


fraction of one 


very small compared with their mutual 
distances, For a reaction with a one 
barn cross section the probability of 
the particle inducing a reaction in a 
l-em path in deuterium gas at STP is 


only 1 in ~20,000 


Possible Bomb Mechanisms 

The influence of these facts on th 
feasibility of chain reactions may be 
illustrated by a simple model of a ther 
monuclear bomb based on process (1 

* Reaction (4) has a resonance at 100 key 
laboratory 
total cross section; for (3 
section is only 0.02 barns at 100 ke 
laboratory energy 
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deuteron energy with 5-barn 


however the ere 


so extreni 


doing theoretical work on the problems involved in con- 


that any container would 


Concewably one could take advantage of the tonized state of gases 


and use electromagnetic forces to control it 


d-d, 


suggested in 


The model, as tentatively 


or (2), 
the early stages of the 
development, consists of an ordinary 


fission bomb as a detonator and a sur 


rounding mantle of deuterium. The 


exploding fission detonator will 


the temperature of the bomb’s core for 


a small fraction of a millisecond to some 


100-million degrees and might thus be 


expected to furnish the deuterons of 
the innermost layer of the mantle with 
sufficient with each 


energy to react 


other, producing either protons and 
tritons or neutrons and alphas flying 
apart with an energy between 3 and 4 
Mev. 


with 


These particles, in colliding 


other deuterons, might impart 
them sufficient energy to react again s 
that the chain is continued, each gene 
receiving the 
from the 
The possibility of such 
the fact 


that the energy released by the reaction 


ation of reacting pairs 


necessary amount of energy 
foregoing one. 


a chain seeins to be given by 


is many times greater than the thresh 
old energy required for starting. 
Still, if matters were as easy as sup 


posed in this naive model of thermo- 


raise 


nuclear reaction, the from the 
A-bomb to the H-bomb would not have 
taken six years 


The 


and in particular (1 


step 


fusion reactions listed above 


and (2), do not 
produce particles that can react them- 
What 


maintain the chain reaction is to trans- 


selves again they can do to 
fer a part of their innate energy to the 
next deuteron with which they collide, 
so that this in with 
another one might react again. 


turn colliding 


secause much more energy is pro- 
than 


this scheme 


duced in each reaction neces- 


sary to start a new one 
would work all right if a sufficient frac- 
tion of the original energy of the prod- 
could be 
This, 


realized easily. 


ucts preserved for the next 
cannot be 
The probability that 


even as little as 1% or so of the initial 


process, however, 


energy of the reaction products is left 
for the next reaction is very small on 
account of the smallness of cross sec- 
The chance 


tions mentioned before 


for a fast-moving particle to hit a 
neighbor deuteron is about as great as 
hitting a lonely moth in a large hall by 
firing a pistol shot at random into the 
If therefore 


room. a single d-d reac- 


tion occurs in a medium of normal 
density the fusion products flying apart 
with very high velocity will travel past 
many millions of atoms before they 
happen to collide with another nucleus 

This in itself would only put a lowe 
limit on the size of a fusion bomb 
However, there is another circumstance 
that 


of maintaining the chain reaction. Be- 


is unfavorable to the possibility 


fore a moving nucleus has the oppor- 
tunity of hitting another one it is slowed 
down by interaction with the whole 
of electron orbits that 


jungle it trav- 


erses on its path. In the particular 


vase of the reactions (1) or (2), the slow- 
ing down process occurs first with the 
products of the reaction, and again 
with any deuteron set in motion by a 
The 


considerable loss of 


secondary collision result is a 


very energy be- 
tween successive steps in the chain, and 
that is why the chain reaction can be 
maintained only as long as the tem- 
perature of the reacting body is held at 
a level of many millions of degrees. 
The energy release per gram per second 
depends strongly on the temperature 
and also both on the Q-value and the 
cross section characteristic for the par- 
ticular reaction. This is shown in Fig. 
2 for the two d-d reactions and the t-d 


reaction, formula (4 
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i (dust goin) 
Fusion Heat Balance 


FIG. 2. Specific power output of the 
d-d and t-d fusion reactions is shown 
as a function of temperature by the 
solid curves. The broken curves show 
the power required in internally 
heated bodies to attain the given 
temperatures assuming unit density 
and the Stefan-Bolfzmann T* law for 
radiation for these cases: 

(a) dust grain 

(b) basket ball 


1 ek 
| 


r=lOcm (basketball) 


| 
| 
=o 


(c) mountain 

~~ | (d) star 

iat pane This serves to give a quantitative rep- 
resentation of the fact that smalier 
bodies must have higher specific heat 
output to attain a given temperature 
and that the equilibrium temperature 
of a fusion furnace is a function of 
its size and the reaction used 


Specific Power (cal/gm /sec ) 




















12 16 20 


Temperature (million degrees centigrade) 


24 28 


The condition for a thermonuclear Later improvements both in Russia tion (4). This in its turn has a large 


chain reaction is that the actual tem- 
perature of the reacting substance, pro- 
luced by the energy output of the 
reaction, is at least equal to the tem- 
perature at which the reaction yields this 

itput. Referring to the diagram we 
find that the points of intersection be- 
(broken 


curve 


energy-loss”’ curve 


the 


tween the 


lines) and ““energy-input’ 

1es) represents a state in which a 
thermonuclear chain reaction can pro- 
ceed. In Fig. 2 the energy-input 
taken from an article by 
L.. Ridenour (2), 
drawn quite arbitrarily 
that with a 


constitution of a 


es ire 
while the loss curve is 
as an example 


showing size and 


given 


nhvsical bomb a 


thermonuclear reaction might be possi- 


| in a t-d mixture but not in pure 


deuterium 


It has in fact been widely assumed 


that the bomb exploded during Oper- 


ition Greenhouse in May 1951 was a 


t-d homb 
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and the | s 
using fusion reactions between lithium 
The first 


heen (X- 


isotopes and deuterium 
Lil )-bomb 


ploded in 1Yo2 o1 


ippears to have 


] 


1953, but 2 or 3 vears 
mechanism of such a 
“ed by the 


physi ist Ulrich Jetter (3 


earlier a possible 
German 
Attention 


to the combination of 


bomb wa adiscu 
is drawn there 
the td and Li' 
might occur in a 


n.a) processes, which 
bomb with a fission 
mantie of 
the 


and heavy 


detonator surrounded by a 
the lithium hydride composed of 
light lithium isotope, Li‘, 
hydrogen, D 

Written i 


ot reactions 


i suitable form the cycle 


6 and 4) is 


The reaction (6) is distinguished by a 


large er section of Li® for slow neu- 


trons ling tritons to periorm reac- 


seem to have been made 


Q-value and furnishes the neutron for 


the reaction (6).* 
The mechanism of the real H-bombs 
min 


but 
the 


be quite different from this model, 


anvhow the general approach to 


solution of the problem seems to 


have been visible some time ago, and 


by svstematic investigation of G-values 


an! cross sections of all reactions and 


light 
t to find a method 


combinations of reaction ol 


ric lei one coulde pe 


j 


Kplosi ve thermonuclear 


differ- 


for realizing ¢ 


reactions, The case is quits 

* According to 
Dr. Ronald Richter was still earlier in the 
field Back in 1042 he dey 


thermonuclear reaction 


i private communication 
ised a cycle for 
apparently based 


on the combination of processes (5) and (6) 
He tried to ignite and control the reaction 
by an unspecified electromagnetic device 
carried out in a large 


Huemul with 


His experiments were 
well equipped laboratory at 
then Argentine 

After 


success 


the special support of the 
government (NI Mar 3, p. 09 
visible 


working without 


the 


wotnie ent 
laborator “it closed Richter 


dismissed 
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ent with controlled thermonuclear 


reactions. 


Why No LiD Reactor? 


What is the obstacle to making the 


step from explosive to controlled reac- 
tions in the field of nuclear fusion? 
The different 
mechanism of the fission 
caused by the 


answer lies in the 
and fusion 
reactions. Fission i 
impact of slow neutrons on certain 
fissionable nuclei like U*** or Pu? 

This process can be kept going at any 
temperature we like, and with suitable 
cooling means a fission reactor might 
even work at 
freezing point. A fission 
therefore be 
solid and/or liquid bodies in which, in 
that 


members (control 


temperatures below 


reactor can 


built as an assembly of 


addition to parts increase the 


reactivity, specific 
rods) are inserted by whose position 
the reactivity can be adjusted 

limite 


Certain reactors are, within 


self-stabilizing on account of the nega 


tive temperature coefficient of the re 
activity. 
automatically 
stabilizing effect, 
power level over a wide range can be 
performed with control rods. 


While small fluctuations are 
compensated by this 


adjustment of the 


This can’t be done in a system in 
which a thermonuclear chain reaction 
It is certainly true that in the 


thermonuclear-cycle, process (4) + (6 


occurs, 
the reaction (6) is caused by slow neu 
trons, and might therefore proceed at 
medium temperature But, differing 
from the fission reactions, it does not 
more which 


reproduce any neutrons, 


might continue the proce For main 
taining the chain reaction the t-d reac 
tion (4). or any other neutron-produc 
added to 


complete the cycle Sut all these re 


ing fusion reaction, must be 


actions, as far as we know, can be kept 
going only at temperatures of not just 
a million degrees but many millions of 
this 
however, with everything being vapol 
ized and with a radiation that is about 
trillionfold stronger than that of the 
tungsten filament of an 


degrees. At temperature leve 


incandescent 
lamp, we cannot operate with control 
rods. Nor is there a stabilizing effect 
like the negative temperature coeffi 
A thermo 
d-t or Li®D 


cient of fission reactivity 
nuclear fuel mixture, like 
either does not react at all. or does so 
at a temperature far beyond all reaches 
of controlling action 

sicist 


therefore, the realization of controlled 
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From the standpoint of the phy 


thermonuclear reactions seems to lie 
far more distant in the future than did 
the H-bomb in 1945. E 
Houtermans Atkinson 


the idea of such reactions in 1928 


ver since 
conceived 


4) it 


and 


was a sound assumption that fusion 
reactions, as given by the formulas (1 
to (12), 


tions in bodies of sufficient size if the 


could proceed as chain reac 


necessary initial temperature for igni 
And 


could even reasonably expect that by 


tion could be established. one 
choosing among them those with the 
highest possible combination of Q value 
and cross section a rapid thermonuclear 
chain reaction might even occur in 
body of the size of an ordinary bomb 
We cannot expect, however, at the 
present state of our knowledge to de 
vise a mechanism that controls chain 
reactions at the temperature necessary 
for maintaining them. Unless, there 
fore, a new unexpected discovery turns 


up, like 


covery of the uranium fission, we can 


Hahn and Strassmann’s dis 


hope to realize controlled 


scarcely 


thermonuclear reactions 


Why Not Micro-Explosions? 
What has been said here refers to the 
difficulty, and even apparent impossi- 
bility, of 
which thermonuclear 


making fusion reactors in 
reachions go on 
continuously in a stationary state. It 
might be argued, however, that explo 
sive fusion reactions might be used for 
power production if we could succeed 
only in making them small enough so 
that a series of many small explosions 
like those in internal combustion en- 
gines could be used in a motor. 

To realize this project two conditions 
must be fulfilled: 

(a) It would be necessary to realize 
a fusion chain reaction in a body of the 
size of a dust grain. 

(b) It would be necessary to replace 
used for H- 
bombs by a sort of spark ignitor. 

There seems to be little hope that 


the A-bomb detonators 


either of these conditions can be ful- 
filled at the present state of our knowl- 
edge. As was pointed out in connec- 
tion with the problem of stellar energ: 
production, the radiative losses of an 
internally heated body are _ propor- 
tional to its surface and the heat in 


And 


therefore the smaller a body the greater 


come proportional to its volume. 


must be the specific heat production 
ergs per gram per second) to attain 
The 


lously slow heat production of the car 


a certain temperature ridicu 


bon cycle suffices to heat a stove of the 
size of the sun to the temperature nee- 
essary for maintaining the process. 
The perhaps billionfold higher specific 
energy output of the t-d reactions may 
be sufficient to perform the same with 
i body of the size of a bomb. It seems 
to be doubtful whether a reaction could 
that heat 
quickly enough to heat a grain 
with 
to the 


illustration of 


produces 
dust 


evel be found 


its tiny volume-to-surface ratio 


necessary temperature. An 
these facts is given in 
Fig. 2. 

As regards condition (b) it might be 


argued in favor of the possibility of 


electric ignition that all nuclear reac- 
tions known so far have been observed 
by bombarding targets with acceler- 
ated particles. Since the Q value of 
most of the processes are higher than 


the primary energy of the incident 
particles a net gain of energy might be 


This 


however, take into account the small- 


expected. argument does not, 


cross sections of nuclear 


ness of the 
pyocesses. Let us assume for illustra- 
tion a reaction with a Q value of 4 Mev 
initiated by a bombarding particle of 
10-kev energy. The output per proc- 
ess is 100 times the 


a net gain would result if more than 1% 


input hence 


of all incident particles would cause a 
What 


actually happens, however, is that the 


reaction by hitting a nucleus. 


cross section for the process is so tiny 
at 40-kev 
the whole target 


primary energy, and more- 


ovel containing the 
bombarded nuclei is so small, that not 
1% but perhaps 0.0001 % or even less 
of the bombarding particles initiate the 
Although 


single reaction would yield a net gain 


reactions, therefore each 


in the energy balance, the whole busi- 
ness ends with a loss on account of the 
enormous percentage of wasted nuclear 
this 


process is not self-sustaining. 


projectiles, and fo reason the 


There is no easy way out of these 


difficulties—a 
breakthrough is required if controlled 


major technological 


thermonuclear power is to become a 


reality 
* yy ie 


This article parallels a talk presented on 
1956 at the 4th annual conference 
on Atomic Ene rgy on Induat y of the National 


Industrial Conference Board 


Octobe +8 


BIBLIOGRAPHY 


H. Bethe, Phys. Rev. 64, 248(1938) and 56, 
434(1939 

L. Ridenour 
yo) 

I Jetter, Physikaliache 
R. d'E. Atkinson, F. G. H 


54, 656(1929 
November, 1955 - NUCLEONICS 


182, No. 3, 11 


Sctentific Americar 


Blatter 6, 140 (1950 


termans, Z. Physik 





nucceonics DATA SHEET no. 





Fission-Neutron 
Reaction 


Cross Sections 


By W. INTHOFF 

Laboratory for Nuclear Chemistry* 
Chalmers University of Technology 
Goteborg, Sweden 


HUGHES HAS SHOWN (1) how yields of 
(n,p) and (n,a) reactions induced by 
fission-spectrum neutrons can be calcu- 
lated with fair accuracy (about a factor 
2) for lighter elements. This nomo- 
gram facilitates such calculations. 

The first scale indicates the atomic 
The 


second seale gives the threshold energy 


number Z of the target element. 


Ey as derived from 
Ky Q(A/A + 1) 


where A is the mass number of the tar- 
get nuclide and Q the reaction energy 
A great number of Q values are tabu- 
lated (2, 3), otherwise they can be 
calculated from the atomic masses (4). 
( values for (n,p) reactions may also be 
calculated from the total beta-disinte- 
Ys) 


gration (45) according 


to 


energies 


Q n,p) 0.782 (ps ) 


the value of 


’ where @ is the mean value 


The third scale gives 
x 10/A 
of the activation cross section for fission 
neutrons in millibarns. 

For the ps 
(n,p) Si*' the Y value is —0.97 MeV, 
hence Er = 0.97 X 31/32 = 0.94 MeV. 
By drawing a straight line from Z 15 
on the first scale through /7 0.94 on 
the second scale one gets @ K 10/A®* = 
9.0 on the third seale. As A = 31 the 
resulting cross-section 18 @ 9.1 milli- 


EXAMPLES reaction 


* Operated by the Swedish Atomic En- 


erg 
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t Seale should not be extrapolated beyond 
this point holds; ¢.g., 
B!°(n,a) Li? 


theory no longer 


barns. The experimental value is 19 
mb (1) 
For 


gets é 


the reaction Cl®® (na) P® one 
3.5 mb, in fair agreement with 
the experimental value of 3.0 mb. 

The calculations of Hughes are based 
on the assumption, that the energy- 
spectrum of the fast neutrons has the 
form 


\ k ‘ 2k 


® sinh 


This is valid for an unmoderated spee- 
trum of fission neutrons as available 
inside of uranium lumpe in a reactor. 
In this case it is also possible to use the 
thermal-neutron flux as an approxima- 
tion for the fast-neutron flux 

In the irradiation channels through 
the moderator of a reactor the flux of 
fast neutrons is somewhat smaller than 
the thermal flux 
relative position of target and uranium 
Moreover 
of the actual spectrum from the fission 
This 


the measurements of (n,a) 


depending on the 


rods. there are deviations 


spectrum given above was 


shown by 
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cross-sections of heavier elements by 


Saeland et al. (6). For (n,p) reactions 


these deviations are negligible. For 
(n.a) reactions, however, the results of 
Saeland et al. indicate that the above 
formula for the fission spectrum, and 
hence the nomogram presented here, 
corrections only 


can be used without 
for Z < 20 For 


nomogram gives 


nuclei 
that 


heavier 
values of @ are 
too high. 
a 


The author ia indebted to Dr. EB. Saeland, 
JENER, making JENER re 
port No. 27 available before publication and 
to the head of thia laboratory, Dr. K. &. 
Zimen, for helpful diacussiona 


Norway, for 
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Separating and Purifying 
Reactor Fuel from 
Uranium-Ore Concentrates 


Steps between ore concentration and fuel cladding have not changed much since 


1944, 
operations are presented. 


as head of AECN. Y. office—speaks with authority 


By WILBUR E. KELLEY 
Catalytic Construction Company 
Philadelphia, Pa. 

FRED-MATERIALS OPERATIONS deal with 
processing high-grade ores and ore con- 
centrates to produce metallic U or UF's 
gas. The metallic U is used as reactor 
fuel at Hanford and Savannah River 
and the UF's becomes the feed for the 
diffusion plants at Oak Ridge, Paducah, 
and Portamouth. These 
are separate and distinct from the field 
Raw 


cludes geological surveys 


operations 
of raw materials. materials in 
mining, and 
milling of U-containing materials. Or 
Malling 
National 


concentrates are 
krodt’s St, 
Lead’s Fernald, Ohio plant 


Purification Method 


Figure 1 (p. 70) shows the processing 


shipped to 


Louis plant or 


steps that yield U metal. The scheme 
(1) in the Fernald design (the newest 
feed-materials plant) is similar to the 
wartime method (p. 69). U-ore con- 
centrates are received in drums tigid 
U accountability must be practiced to 
comply with AEC requirements. A 
sampling plant does this before the con- 
to a 


where it is contacted with nitric acid to 


centrate is sent digestion unit, 
form a water-soluble solution of uranyl] 
nitrate. This 
without prior filtration 
liquid-liquid extraction column where 


aqueous U_ solution, 


is sent to a 


an organic phase of tributyl phosphate 
removes the | 
The U i 


then re-extracted into water in a strip 


in kerosene selectively 
from the aqueous slurry. 


ping unit, producing a highly purified 
Sieve-plate pulse 
Pulse 


columns (2) were developed in atomic- 


aqueous U solution. 
columns are used at Fernald. 


energy work. They are exceptionally 
well suited for handling most ores. 

It is at this point that the highest | 
purity is achieved. Contamination 
limits at this point are rigidly set, be- 
cause the following processing results 
n some slight, unavoidable, product 


mW 
rhe 


U is recovered in a dilute solution that 


contamination. highly purified 


then is evaporated to form uranyl 


nitrate hexahydrate. This then under- 
goes thermal decomposition (denitra 
UO, 


These operations have been performed 


tion) to form (orange oxide) 


in a number of installations. Process- 
ing and manufacturing techniques are 
known with a great deal of certainty 

Next step is to form UF, (green salt). 
Purified UOs is reduced by hydrogen to 
The UO, is 
with HF. This 
forms UF, Water vapor is evolved. 
The UF, produced is packaged and can 
take (Fig. 2). 
One leads to metallic U for reactor fuel 
The second 
ship the UF, to the 
gaseous-diffusion plants for conversion 


form UO, (brown oxide) 


contacted gaseous 


two alternate courses 


elements. course is to 


Commission’s 


Present and past methods, and possible future improvements in feed-materials 
Author—who had responsibility for Fernald plant, 


to UF.s. The 0.07% of fissionable U2** 


present in naturally occurring U is re- 
moved from U*** in these plants. 
Metal production. To make metal 
the UF, is with 
metal, and the mixture is packed into 
The 


contents are then heated to the point 


mixed magnesium 


individual containers (‘‘ bombs’’). 


where a thermit-type reaction takes 
place A U-metal 
and a 


The 


met hanical 


“derby” or “‘his- 
MegF, 
separated by 
then 


solidated into an ingot by vacuum cast- 


slag containing 


cuit,” 
form metal is 


methods and con- 
ing. Ingots are then rolled and ma- 
chined in a metal-fabrication plant to 
form slugs (cylindrical fuel elements). 
These constitute the final product at 
Fernald Hanford or 
Savannah River for canning. 

Scrap plant. 


manufacture, U 


and are sent to 


In various stages of 


wastes and residues 
materials are 


and 


are produced, These 
processed both to recover their I 
to produce waste that can be discarded 
The 


high-grade U 


safely scrap plant recovers a 


concentrate with low 
halogen content from green salt and 
The 


and 


metal production scraps. scrap 


includes slag, bomb-liner, derby 
clippings from bomb reductions, and 
broken molds and crucibles from remelt 
operations. 

Plant auxiliaries. Part of the re- 
finery is a sump system to recover U in 


spilled materials and a system for re- 
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Evolution of Feed-Materials Technology 


The atomic-energy industry was born during the hectic 
war years with improvised, frantic, dispersed and often 
relatively inefficient investigations. The current status of 
uranium feed-materials technology has been largely deter- 
mined by its evolution over the past 15 years; during the 
war under the OSRD, later the Corps of Engineers, and up 
to the present under AEC. Over the decade since the wat 
the atomic program has remained a highly classified govern- 
ment monopoly. There has been reiatively little incentive 
for private industrial participation because of legal restric- 
tions and government regulations. While progress has 
been made under the new Atomic Energy Act, many 


serious problems still remain. 


Nuclear Engineering 

There is no doubt that nuclear reactors, gaseous diffusion 
and other operations such as handling highly radioactive 
fuels and wastes, involve some unique problems unlike 
those encountered by industry before. On the other hand, 
most chemical and physical operations in atomic energy do 
not involve problems very different or any more difficult 
than the average found in the chemical, petroleum, and 
metallurgical fields. There are certain characteristic 
problems in U feed-materials technology, such as large 
variation in concentrate composition, accountability 
health-safety, and rigid—somewhat arbitrary——product 
specifications 

Sut comparable problems are found in engineering, con- 
struction and operation of plants for producing petroleum 
derivatives, ammonia, titanium, and miscellaneous chemi- 
eals. It is not at all uncommon to have purity specifica- 
tions for petroleum catalysts on the order of several parts 
per billion. Elevated temperatures, corrosive conditions, 
ind using HF and halogens are common in petroleum, 
metallurgical and chemical operations 

U technology and, in fact, well over 95% of what has 
heen labeled nuclear engineering, are still inherently com- 
prised of the same basics that industry knows well 

Normal industrial processing techniques are constantly 


changing to meet competition. The industrial philosophy 


of constant, objective review and willingness to revamp or 
even scrap entire plants, when processes are obsolete, will 
eventually have to be adopted for all non-weapons oper- 
itions in the atomic industry. Many operations used in 
I feed materials have, for all practical purposes, been 
Many of these could be 


greatly improved and some are completely obsolete 


frozen” over the past decade. 


Metal Production 

Converting U-containing ores to U-metal takes a series 
of steps similar to those for various non-ferrous metals: 
preliminary ore concentration; concentrate digestion: 
purification by solvent extraction or successive precipita- 
tions and dissolutions; conversion to an intermediate com- 
pound that can be reduced to metal by bomb reduction or 
electrolytic means; remelting and final purification; and 
then casting and rolling, or extrusion, into desired shapes 

Preliminary ore concentration was not too serious a 
problem because well-established classical ore-dressing 


methods were available, including those derived from 


uranium-vanadium ore processing for vanadium by U. 8, 
companies. Applicability of ethyl ether as an excellent 
solvent for uranyl nitrate had been established, This 
early work was extended and developed to plant scale, 
principally by Mallinckrodt Chemical Works 

The key problem during the war was the best route from 
purified uranium nitrate or oxide to metal on a tonnage 
scale. The procedure adopted (4) involved: (a) evapora- 
tion of purified uranyl nitrate solution to molten uranyl 
nitrate hexahydrate; (6) thermal decomposition in batch 
pots to form UQOs; (¢) batch reduction to UO, using Hoy, 
and hydrofiuorination with HF to form UF,; (d) bomb 
reduction of UF, with Mg to form U metal and MeFs; («) 
remelting in batches under vacuum and casting into ingots; 
(f) extrusion or rolling of ingots to slugs for reactor use, 
with subsequent slug canning. 

Under wartime conditions it was highly desirable to have 
the chemical processing chain pass through UF, which 
could yield either metal (by reduction) or UF’ (by F, treat- 
ment). This permitted the scarce U to be routed either 
to a reactor or to a diffusion plant Also, UF, is non 
hydroscopic and can be exposed to air, Producing UCI, 
was considered, but it is hydroseopic and absorbs enough 
water on air exposure to cause reduction difficulties 

During 1943 metal production by Mg reduction was 
expanded and the method was chosen as best for large-scale 
operations. Calcium reduction was studied but not 
adopted. The supply of distilled Ca was not adequate for 
the anticipated demand. Another disadvantage was the 
relatively high cost of pure Ca, Direct reduction of the 
oxide was not adopted because Ca is needed 

Green salt or UF’, was originally produced in batch tray 


units. The batch process was replaced by a continuous one, 


Production Plants 


Following the war, production of U metal was centralized 
at Mallinckrodt. In 1947 the AEC initiated work on new 
facilities. All available data and ideas on producing ton- 
nage amounts of U-metal to rigid product specifications 
were incorporated, Operations had to be flexible enough 
to handle a variety of foreign and domestic ores, 

Process design at that time is essentially the same one 
used today, except for certain simplifications and econo- 
mies. Ethyl ether is still used as the organic solvent in 
Tributyl 
phosphate, with kerosene as diluent, is used at the Fernald 


the liquid-liquid extraction at Mallinckrodt 


Feed Materials Production Center 

In 1950, work started on the new feed-materials plant at 
Fernald, Ohio, This plant is currently being expanded, 
A new feed-materials plant is being erected at Weldon 
Mallinckrodt will operate it. 
The processing scheme for both the Fernald expansion and 
the new Mallinckrodt plant will be essentially the same as 


Springs near St. Louis. 


that in the present Fernald plant. 

It is apparent that the way used to convert U-containing 
raw materials into U-metal slugs or pure Ul’s has undergone 
no fundamental change since 1944. This is the case, 
although the early decisions on processing sequence were 
made under severe time pressure and many circumstances 
that greatly influenced these decisions do not exist now 
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Uranium-Metal Production 


| Ore concentrates } 











Sampling thorium, titanium and other metals. 
7 It is not surprising that processing 








routes used for these metals should also 


Digestion Nitric acid | : 
UsOgt+ 8H NOx —®3 U O2 ( NO3)2+ 2N02+ 4120 ———~=s have been investigated as possible 


U-production methods. 
ewok y Solvent extraction Solvent 7 The situation closely parallels Ti 




















neorecone | PR02(NO3) 620+ 2(CaHgs PO S—*= U02(NO3)2’ 2 (Cattg9)y PO+6H20 | recovery | technology over the past decade. A 





Y large number of Ti processing schemes 
~ — have been suggested and many of them 

Denitration ‘ Nitric acid 

UO2g (NO3)2°6H20 ——®U04 + 2N0, + 7202 + 6H20 recovery | 








studied experimentally, including: elee- 
trolytic reduction using molten-salt 


Y baths; vapor-phase reduction of the 
Green soit preporation |= metal halide with Na vapor; direct 
UO3 + H2—-®U02+ H20 Hydrogen | oxide reduction with Ca metal; elec- 


O02 + 4HF —®UF, + 2H20 
= U2 n Uf z = - trical-discharge reduction techniques; 








Anhydrous 
HF 








and bomb reduction of the metal halide 

Reduction | Scro with Mg, using modified Kroll proe- 
Magnesium et 1) r reco A ; bl Ss a - 

: UF4 r 2Mg o J(Metol) + 2 Mg 2 e ve y J @CS88EC8, The [ -reduction process now 

used is also, in effect, a modified Kroll 

| Uranium mete | technique. It is very similar to the 

method still used for Zr and Ti, except 


that UF, is reduced with Mg, whereas 
FIG. 1. Flowsheet showing steps in producing pure U metal from ore concentrates 7 iCl, is reduced with either Na or Mg 

















in plants built so far 
With a reasonable amount of com- 
Two Paths for Uranium mercial development work (see p. 71) 
it should be possible to improve greatly 
Ore concentrates on present U operations. Some possi- 
a f ry peu maeinst”.? bilities follow 
arte : 1. Thermal decomposition of ura- 
nium nitrates, and the metal nitrates 
in the tributyl phosphate after U ex- 
traction, could be greatly simplified by 
a continuous process. Overhead gases 
Green solt . UF containing the fixed nitrogen oxides 


production Z 
would be directly reused for ore diges- 


an 2 tion, rather than forming HNO, first. 
| rivornation 2. Conversion of UO; to UO.» and 
; = UF, itself to a 


lends almost ideally 











ute ts) moving-bed type operation long used 


Uf qe for comparable duties in the petroleum 

| plont industry. Reduction in costs by a 

Reduction factor of about 10 has resulted in some 
to metot past applications of moving beds. 


{ F Depleted v 3. Using much larger bombs or de- 


conversion 
Reoctor Be anneal veloping continuous reduction methods 





’ 
Solid fuel for converting UF, to metal offer at- 
fabrication 
tractive possibilities 
r : y 4, Substituting powder metallurgy 
Enriched U 4 Enriched U salts for the present metal-fabrication facil- 


ity becomes particularly promising 





FIG. 2. Two alternate routes that can be followed by purified U when one considers the potentials for 
direct simultaneous pressing and can- 
recovering concentrated HNO, from Eldorado Mining and Refining, Ltd., at ning, and the improved fuel behaviour 
waste nitrous gases and dilute streams Port Hope, Ontario, uses the same under thermal cycling (3). The pres- 
In extracting the U from the ore over-all process as Fernald. At pres- ent rolling mill would be completely 
concentrate-HNO, mixture 1 waste ent the final product is UO; although unsuitable for shapes other than 
solution is produced from which HNO Canada is considering adding facilities evlindrical. 
is recovered. This acid recovery re for U-ingot production. 5. New tools of solvent extraction 
sults in lower over-all chemical costs and ion exchange should be carefully 
and prevents stream pollution Process Improvements investigated for each new or revamped 
The installation recently completed It is well known that U chemistry is mill 
by Catalytic Construction Co. for very similar to that of zirconium 6. It may be economically sound to 
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The Need for Integration 


Operations in raw materials, feed materials, fuel re- 
processing and waste disposal have become excessively 
compartraentalized in the past. This had led to a genera! 
failure of those involved in one field, including even top- 
echelon industry and government officials, to appreciate 
idequately the problems, economics and requirements of 
the others. It would be difficult to overemphasize the 
mportance of closely integrating all these critical phases. 

Private-industry discussions and proposals for erecting 
and operating raw-materials plants on one end of the chain, 
ind power reactors and irradiated-fuel processing plants 
on the other are illogical and inconsistent if one accepts as 
permanent the concept of government-built-and-operated 
feed-materials plants. Separations among these cate 
gories are completely arbitrary and artificial. 

Those who have made over-all studies of nuclear-power 
economics must be struck with the difficulty of determining 
reliable costs while this artificial and indefinite price situa- 
It is mandatory that the entire problem be 
viewed as an integrated operation similar to any current 


tion exists. 


commercial production of chemicals and power. There is 
no logical explanation for government ownership of an 
intermediate facility while at the same time private indus- 
try is encouraged to compete at either end. It is inevita- 
ble that if industry is to assume full responsibility in ore 
exploration and processing, power application and even 
fuel and waste reprocessing, private industry must also 
assume responsibility for what is now called feed materials 
The entire processing route will have to be integrated 

It has always been my opinion that uranium raw and 
feed materials should not be considered as separate entities 
It is essential that the entire processing scheme from ores 
to metal fuel elements should be considered as a series of 
interrelated operations. Rigorous and critical evaluations 
of factors such as product specifications should be con 
ducted. Except for a separate group to carry out foreign 
negotiations, there never should have been a separate 
taw Materials Division in the Atomic Energy Commission 

Information released on raw materials makes it appar 
ent that while much has been accomplished, a great deal 
must still be done to integrate U technology in the same 
way non-ferrous metals such as C and Al are integrated 


Cost Savings 
Considerable savings in both investment and operating 
costs could be achieved if the entire engineering, procure 


ment, construction and operation of AEC installations 
were handled by normal industrial practice. Better 
advance planning and good judgment could avoid the 
crash programs that have led to expensive design and 
construction, 

There is no doubt that considerable simplifications and 
savings could be effected in many of the chemical and 
metallurgical operations. 

If these facilities were owned as well as operated by pri- 
vate industrial concerns, with suitable incentives for re- 
ducing operating costs, the production plants might, in a 
relatively short time, bear little resemblance to existing 
installations. 

It is indeed difficult to be impressed or self-satisfied with 
the frequent grandiose statements regarding our ingenious 
technological achievements in the atomic-energy field in 
this country, when they are obviously not applicable to 
many critical operations. This implies no criticism of 
anything except the government controls and lack of 
proper incentive that makes this unavoidable 

The atomic industry of the future will thrive and be 
developed to its full potential only when it is fully released 
to normal, competitive, industrial practice. This can be 
done without in any way jeopardizing areas of valid 
security related to military applications. The alternate 
is to lose not only whatever margin of advance technology 
we may have over other nations, but possibly to be out- 
stripped by them. 

Many estimates of power costs have been and are being 
made and it would be an understatement to say that they 
vary widely. It is difficult to see how these can be very 
realistic without taking into account the future of the feed- 
materials operations—now entirely in government hands 
and with no plans announced by the AEC for industrial 
participation. It is hardly sound industrial practice for 
us to assume that the government will indefinitely take 
responsibility for such operations or that their cost esti- 
mates are valid. 

The next several decades may well see changes and 
developments in the atomic field as drastic and revolu- 
tionary as those of the past decade. Opportunities will 
materialize for many new industries, including suppliers of 
vital feed materials required in reactors and associated 
facilities. An objective and integrated approach to the 
entire field by industry itself is not only desirable but 


mandatory. 





produce metal-grade oxide directly at 
the U-ore mill sites. The product 
from a number of such refineries in an 


irea might be combined and further 


refining carried out. and direct halogenation of ores 


reduction; molten-salt electrolysis; for- 
mation of UC], rather than UF, as the 
intermediate compound; vapor-phase 
reduction; low-temperature techniques; 


should be true in the case of U 
production. 


*. * * 


This article ia based on a talk before the 
Uy Atomic Industrial Forum annual meeting, 
+} Washington, D. C., Sept. 28, 1056 


There is little doubt that the develop- 


Future Processes 

Developments and studies of the 
past 5 years relating to metals such as 
Ti, Zr, U, and Th indicate that alter- 
nate routes offer advantages. Specifi- 


cally, these might be used: direct oxide Ti on a tonnage-seale, The same 
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and Th and other 
in many respects, 


ments for Ti, Zr, U 
metals are similar 


only way that can be used to produce 
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FIG. 1. Schematic of Test Tube Reactor 
design. The container is about half-filled 
with urany! sulfate or phosphate solution. 
Lower portion is the core, or critical region, 
and heat exchanger; upper portion is 
recombiner 


Test Tube 


Research 


Reactor 


By HAROLD M. BUSEY and R. PHILIP HAMMOND, 
University of California 

Los Alamos Scie ntific Laboratory 

Los Alamos, New Mezico 





r Catalyst 


Recombiner 

















Critical 
region 





Highest usable neutron flux at minimum cost is achieved in modi- 


fied water-boiler-type reactor. Central flux of 5 10” is ob- 


tainable at only 100 kw. Temperature-coefficient control gives 


safe operation with minimum instrumentation. 


All advantages of 


homogeneous system are retained; sealed gas recombiner elim- 


inates stack problem 


A RESEARCH REACTO! i 0 search institution. The design pre- 
present time, has represented a formi sented here represents a step in this 
dable investment for any institution direction. 

Reactors capable of fluxes above 10! 

n/em?*/sec have been built only at Design 

Government installations With prog The design is represented in Fig. 1 
ress in the understanding of reacto: It is called the Test Tube design from 
behavior and the art of reactor cde the shape of the container. As com 
sign, high-intensity neutron sources pared with previous reactors of the 
should become simple, reliable, and water-boiler type, this arrangement 
within the means of almost any r has several important effects. 


72 


1. The core is relatively “clean,” i.e., 
without poisons or voids, and therefore 
has a high flux-to-power ratio. This 
means that for a given neutron flux, 
less uranium need be burned and less 
heat disposed of than in a core contain- 
ing a heat exchanger, cooling water, 
etc. Operating at less power per flux 
unit in turn lowers the cost, since the 
capacity of the cooling equipment is 


' 
less 
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2. Location of the heat exchanger 
out of the core means that it can be 
sized to remove any desired quantity 
of heat without sacrificing the qualities 
ust mentioned for the core. It also 
means that the cooling water, being 
exposed to a lower neutron flux, is less 
radioactive than if it were circulated in 
Thus, the hold-up 
time and disposal problems are reduced. 

3. The hot liquid rising from the 
critical region and the cooled liquid in 


the critical region. 


the annulus descending from the heat 
exchanger form an efficient convection 
that 
favorable heat transfer rates are ob- 


rapid circulation and 


LOOp sO 
tained. These are both enhanced by 
the pumping action of rising bubbles 
of radiolytie gas (mixed hydrogen and 
the by the 


action of fission fragments on the water. 


oxygen) formed in core 
In the absence of an automatic con- 


trol rod, bubbles rising in a random 
pattern produce perturbations in the 
flux level. This effect is minimized in 
the Test Tube 


formed small bubbles are swept rapidly 


design since newly 
from the critical region along a definite 
path time in the 
critical zone for coalescence. Another 


source of flux perturbation in the usual 


with a minimum 


water-boiler design is surface ripples 
caused by breaking bubbles and reflux- 
ing liquid. In this design the liquid 
surface is sufficiently removed from the 
critical region so that this effect is 
negligible. 

In operation, the negative tempera- 
the 
the 


ture coefficient of reactivity of 


solution will be used to control 


reactor. Once the solution has 
brought up to operating temperature, 
it which it is just critical, the core acts 
is a thermostat. If heat is removed 
by the cooling coil, the solution enter- 
ng the critical region is more dense 
the reactivity increases, and the power 
level builds up until the original core 
density is restored by higher heat and 
bubble formation. Conversely, if the 
cooling water flow is reduced, warmer 
solution enters the core, and the power 
evel drops back to a new equilibrium 
value. Once calibrated, the coolant 
flowmeter will accurately indicate the 
reactor power level. The Los Alamos 
Water Boiler has been controlled by 
this method for some experiments dur- 
ing which the control rods were 
withdrawn. 

Referring again to Fig. 1, the upper 
half of the test tube contains the re- 
which converts 


combiner apparatus, 
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radiolytic gas to steam, condenses it, 
and returns the water to the solution. 
The gas handling system has been one 
of the most troublesome portions of 
other homogeneous reactors, requiring, 
usually, a pump or blower to circulate 
the gases over a catalyst, or a tall con- 
taminated stack to vent them, or both. 
The recombiner design given here is 
and requires no 


completely sealed 


stacks or vent. There are no moving 
parts and the apparatus should last 
indefinitely, but it can be serviced or 
replaced if necessary. The system is 


entirely contained within the reactor 


Rupture disk-- 


Reflector 


Water level- — 


Fuel line- 


FIG, 2. 


Gas =- 


Test Tube Reactor assembly 


shell in a easily shielded 
form, and there are no large pipes, con- 


leak or 


compact, 


nections, or valves to cause 
trouble. 

In operation, the hydrogen and 
oxygen, saturated with water vapor, 
rise from the surface of the solution and 
pass through an entrainment eliminator 
Heat 


reaction 


into the catalyst region. pro- 
recombination 
total 


rise 


duced by the 
(about 5% of the fission heat) 
the 


chimney and pass to the cooled annular 


causes gas to through the 


space where the steam content is con- 


densed. The water returns to the 


-—— — Optional thimble 


Coolant passage 


‘e) 


— Catalyst 
— Magnet 


_. Control curtain 


— — Chimney 


Entrainment 
- separator 


Heat exchanger 


« 


Critical region 


-~-Experimental port 





Three Main Cost Factors 


There are three main aspects of a reactor design that influence the cost to 


important degrees 


Simplicity. 


simple system. 


ments are required, the cost can be low. 


Safety. 
tion. 
needed, With fe wer moving parts 


proportionately less 


Control. 


outlay for instrumentation and continual maintenance, 


One important way of achieving lower cost is to maintain a 


If fe w complicated mechanisms, structures, or elaborate instru- 


Safety devices can become a major item of cost in a reactor installa- 


If the reactor is inherently self-regulating, only a few safety devices are 
precautions against their failure are 


Reactor control by electronic servomechanism re presents a large 


The reactor described 


here can be operated safely by means of a water valve and flow meter as control 


devices. 


Neutron flux level is not ripple-free with this system of control, but 


the design give n should reduce the ripple to a level suitable for all but the most 


exacting experiments 


the en 
The 
gaseous convection circuit causes rapid 
catalyst 


droge n-oxygen 


solution below and rinses off 


trainment eliminator en route 


circulation of gas over the 
which maintains the hy 
concentration below the explosive limit 


Design Details 


Although it is 
appropriate scale-up this reactor could 


believed that with 
be operated at megawatt power levels 
the specific description given is for a 

giving & cen- 
flux of 


using an ordinary 


design power of 100 kw 


tral thermal-neutron about 
5 & 10" n/em?/sec 
Sin 


water solution. The dimensions 


in diameter and 54 in. high, are by no 
means optimized, even for this power! 
For many purposes it would be desir 
able to use a larger diameter critical 
region, for example, to fill a large ther 


column. If a  23-in.-diameter 
and the 


up with 


mal 


critical region were used 
uranium solution were made 
heavy water, the thermal-neutron flux 
would be about 7.5 * 10'? at 100 kw 
This would require much less enriched 


uranium than a normal water system 
suitable for a 


installation 


The dimensions given are 
test, or minimum-cost 
The container 
Fig. 2. 
Container. 
eted stainless-stee! tube tested to over 
600 psi 
from the cover with no outlets in the 


assermb| shown in 


The container is a jack 


All inside parts are suspend d 
wall of the vessel prope: By having 
all the external pipes connected throug! 
the cover, either the entire reactor may 
be removed to a storage place or the 
cover may be raised for access to the 
internal parts. 
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The shell is a plece of standard 8-in 
schedule-108 
ELC or type-347, with matching end 


stainless pipe, type-316 


cap and flange welded on. There are 
no outlets in the shell. The flange, a 
standard 300-lb hub pattern, and the 
blind forming the 


made of the same mate- 


matching flanges 
manifolds are 
rial as the shell. 
formed of thin sheet stainless steel and 
The double 


metal O-rings or crushed gold-wire type 


A cooling jacket is 


is welded on. seals are 
and the space between the two seals is 


evacuated and can be continuously 
monitored for leaks. 
Heat exchanger. The 


changer consists of 32 flat coils of +167 


heat ex 


in.-o.d, }¢-in.-i.d. stainless tubing mani- 
folded in the Each 
ibout 80-100 in. submerged in the fuel 
about 3 kw 
About 15 gal/min of ordinary 


cover, coil has 


olution and will remove 
of heat. 
filtered city 
will flow in series through the jacket 
these coils at full 


If the water sup 


water (not refngerated 


and power, using 
usual city pressure. 
ply is of sufficient purity, the induced 


radioactivity in the water will be 
negligible when discarded after a few 
minutes delay. 
Recombiner. The 
combiner has been fully tested experi 
mentally (7). In the 


testing, the quantity of catalyst re- 


convection re 
course of the 


quired to give smooth operation from a 
cold startup was determined with air 
present in the system. (The catalyst 
ictivity is lowest when cold; air reduces 
and steam condensation 


In the Test Tube 


gas mobility 


efficiency.) teactor 


design it is intended that at least twice 
this minimum quantity of catalyst be 


used, an electric catalyst warmer be 
Installed, and that all the air be evacu- 
ated from the system. The combined 
effect of these measures gives about a 
50-fold excess of catalyst available. If 
the heater should fail, air leak into the 
container, and most of the catalyst be- 
come inactive all at once, the recom- 
biner would still work but portions of 
the catalyst and an 


would overheat 


occasional “‘ping’’ would be heard as 
the gas concentration approached the 
explosive limit and burned. There are 
safeguards in the design against each of 
these failures, 

Catalyst pellets are made of 4¢-in. x 
L¢-in. cylinders of aluminia and have 
0.3% platinum black on the surface. 
The 


pellets are supported as thin sheets 


These are commercially available. 
between two layers of stainless steel 
screen, and SIX such sandwiches are 
formed into the assembly suspended 
vertically in the convection chimney. 
An electrical heater in a thimble built 
into this assembly ensures the catalyst 
being warmer than the surroundings. 
The element of this heater can be re- 
placed without opening the cover. If 
at least 30,000 catalyst pellets are used, 
a smooth startup is achieved even if 
the full 100-kw gas-evolution rate falls 
on the cold catalyst 
60,000 pellets, 


tric heater, should give an ample safety 


The use of about 
together with the elec- 
factor. Several thermocouples termi- 
nating in various regions of the cata- 
lyst the operating 


bed indicate 


temperatures. Observation of changes 
in these temperatures will give ample 
warning of any malfunction, such as 
activity in one 


hot spots or loss of 


region. Experiments have shown that 
even though splashed with uranium 
solution, the pellets return to nearly 
full activity when dry. 

Flow baffles. The baffles that divide 
the hot and cold legs of both convection 
loops consist of very thin sheet stain- 
less steel and are supported by the heat- 
exchanger coils 

Entrainment separator. 
rator consists either of alternate layers 


This Se pa- 


of coarse and fine stainless screen, or of 
a roll of knitted stainless steel fabric. 
It is supported by the tubes and the 
central thimble, and is so arranged that 
water cascading down the walls of the 
shell will rinse any collected salts from 
the entrainment eliminator. 

Reflector curtain. 
be made of boron steel, or a 


The reflector cur- 
tain may 


sandwich of stainless steel or dural con- 
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taining samarium-gadolinium oxides, 
or other construction containing neu- 
tron-absorbing materials. It is ar- 
ranged to be raised at a slow speed by a 
hand crank or motor, but supported by 
electromagnets so that it can be in- 
stantly dropped by the scram circuit. 
If desired, it may be split into sepa- 
rately operated sections. 

Rupture disk and tank. A platinum 
or gold rupture disk is provided in the 
lid of the vessel, and a pipeline leads to 
a safety tank having about twice the 
volume of the reactor, or 100 liters. 
The rupture disk is set to break at 
500 psi, below the 
hydraulic test the shell. 
The safety tank is kept evacuated and 


about which is 


pressure of 


monitored. 


Reactivity Adjustment 
The 


and safely to changes in reactivity by 


reactor adjusts automatically 
shifting its operating temperature. If 
such a shift in temperature should be 
undesirable, compensating changes in 
reactivity required by experimental 
samples or fue] burnup can be made by 
three methods: (a) adjusting the posi- 
tion of the reflector curtain, (b) adding 
or removing uranium from the solution, 
and (c) adding or removing water from 
the solution. The first method is by 
far the simplest but it affects the neu- 
tron-flux distribution. The second in- 
olves the hazard of handling contami- 
nated The third 


made quite simple for small temporary 


solutions. ean be 


changes in reactivity. In this case, by 
attaching a cold trap to the cover, a 
portion of the water vapor in the reac- 
tor can be condensed and retained, thus 
the 
can be reversed by allowing the trap to 


concentrating soup. The change 


warm, returning the water to the reac- 


tor solution. 


Instrumentation 

The instrumentation of the reactor 
must be suited to the needs of the indi- 
installation and cannot be in- 
But, the 


following list gives the approximate 


vidual 
cluded in a general design. 


minimum instruments for a simplified 
nstallation. 
1. Three 


parallel, each with needle control valve, 


rotameters connected in 


to measure three ranges of cooling 
water flow. 


2. A 
corder for 


four-point 
(a) linear neutron level, (b) 


potentiometer re- 


reactor solution temperature, (c) cool- 
ing water temperature rise, and (d) one 
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of twelve other quantities selected by 
rotary switch 

3. One compensated ion chamber 
driving a logarithmic amplifier and 
period circuit to provide visual indica- 
tion of the log neutron level and period 
over about six decades. In addition, 
a period scram will originate at this 
point. 

4. Two independent level safety ion 
chambers that will 
initiate a scram if neutron level exceeds 
The output of one of 


driving circuits 
a preset value. 
the chambers will also be used to drive 
the level point on the four-point re- 
corder as well as to indicate linear level 
at the console. 

5. One neutron counter driving an 
amplifier and sealer to be used during 
startup. Sensitivity and location of 
the counter should be such that it will 
“see” the neutron level from source 
strength at shutdown to the point at 
which the compensated ion chamber 
begins to ‘‘see’’ the neutron level. 


6. A 


manual push button and Sensitrol re- 


scram circuit, consisting of 
lays, any of which can operate a trip 
that releases the electromagnet holding 
the reflector 
spring-loaded cooling water shut-off, 


curtain and operates 


Sensitors are operated by signals of: 
(a) fast period, (b) high neutron level, 


(ce) excess reactor temperature, and 
(d) excess radiation in cooling water 
discharge. 


7. 


audible and visual signal activated by 


warning circuit, consisting of 


Sensitrol relays on any of the signals of: 
(a) loss of vacuum in vessel seal, (b) 
loss of vacuum in safety tank, (c) high 
background radiation, and (d) radia- 
tion port plug removed. 


Safety 


In addition to the usual instruments 


the Test Tube 
feature in that it 
is operated and controlled by tempera- 
that 


under control of elec- 


and safety devices, 


Reactor has a safety 
ture coefficient, 80 there is no 
excess reactivity 
tronic devices. It is strongly recom- 
mended that the curtain be raised by 
hand. 

An indication of the over-all safety 
of the Test Tube 
the ipproval of the 


Safeguard 


teactor is given by 
recent teactor 
Advisory Committee for ex- 
perimental operation of a high-tem- 
perature high-power version without 
and without an 


neutron instruments 


operator in attendance except for 


startup 


Costs 


Since each reactor installation must 
be tailored to fit local needs and condi- 
tions, it is impossible to estimate over- 
all costs. However, cost estimates 
have been obtained on the Test Tube 
Reactor itself, based on working draw- 
ings. Following are these estimates 
and, in addition, some guesses as to 
the the 


simplified installation such as a radia- 


minimum cost of rest of a 
tion facility with provision for placing 
samples in mixed flux, and with no 
ete. 


comyp - 


special ports, thermal columns, 
Reactor 
nents, complete, $4,000; graphite re- 
flector and boron curtain, $6,000; shield 


with simple ports, $8,000; instruments 


vessel and internal 


and console, $10,000; and simple build- 
ing, 30 ft & 60 ft, $32,000; making a 
total cost of $60,000. 

The reactor cost is overshadowed by 
that of the shield and instruments, and 
these in turn are overshadowed by that 
of the building. The estimates do not 
include engineering costs or fuel, 
Conclusions 

Comparison of the minimum facility 
Test Tube Reactor 


other research reactors is not 


installation with 
quite 
fair, since all existing research reactors 
have rather extensive facilities. In a 
comparison by J. A. Lane (2) the aver 
age flux of 


research reactors was compared with 


thermal-neutron various 


their cost. <A figure of merit obtained 
by dividing average flux in units of 10" 
by cost in millions of dollars ranged 
from 0.4 for the North Carolina State 
reactor to 10 for the 
Test Reactor Materials Testing 
Reactor, and 18 for the Oak 
Research Reactor The figure of merit 
for the Test Tube Reactor, about 40, 
How- 


ever, it must be remembered that the 


Low Intensity 
and 


Ridge 


is greater than for any of these 


estimate is based on far less than equal 
research facilities and is intended for 
the institution needing to operate in 
the modest cost range 

The Test Tube Reactor, if thoroughly 
tested, should 


neutron source ay 


represent a reliable 
iitlable to 


stitution that can afford a building to 


any in 


house it. 
* * . 


The work upon which thie article ia hased 
was done under auspices of the U.S 1iomu 


Energy Commiasion 
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FIG, 1. Hot-lab floor plan showing restricted-access corridor leading past health-physics office. Walk-in hoods 
are shown in glove-box room and chemistry laboratory by “X" 


A Versatile Hot Lab for 


University Research 


Containment philosophy in new laboratory to serve all who use 


radioactivity is based on three devices: two caves (safe for 
10-kilocurie activity), ‘junior caves’ (5 curies), and hoods and glove 


boxes (less than curie) 


By W. W. MEINKE, A. H. EMMONS, and H. J. GOMBERG 
Michigan Memorial Phoenix Project, Uni ersily of Vichigan, inn Arbor, Michigan 


PRIMARY DESIGN CRITERIA in devel earch (see ‘‘Contemplated Uses” Containment Philosophy 

oping the U. of Michigan hot lab have Safety is a common household word 

been versatility and safety Versa but often has remained an uncommon I'he laboratories will operate on the 
tility is essential in a university hot ingredient in university laboratories principle of containment All levels 
lab because budgets do not normally It is imperative that this lackadaisical of activity are contained in hoods 
allow fora special facility for each high attitude be replaced with an awareness boxes, caves or other enclosed areas 
level radiation application. Furthe: of, and regard for, personal as well as except where “‘tied down.”’ 

more, it is difficult to visualize the public safety. The facility to be de- lo emphasize versatility, these lab- 
scope and direction of university re scribed is a step toward this end. oratories are designed with facilities 


16 November, 1955 - NUCLEONICS 








Costs for Two 10-kc Caves 


Steelwork, including follow- 


bloc k 8, doors, port plugs, etc. S108, $17 
Barytes concrete (88 yd* at 
$120/yd?*) 


Windows (6) 


10,560 
59,998 
Pot-lid cranes (2) 6,900 
Manipulators (2 pairs Ar- 

25,512 
2,057 
3,554 
3,500 


gonne model 8) 
Vanipulator mounting blocks 
a indou 


Sodi “ane vapor lamps 


installation 


Extra u tring and ductwork in 

cave area 6,500 
Grouting and painting 1,500 
Door drives and installation 8,230 
30,000 


$266,728 


Contract costs 


Total 





multicurie 
Kach 


complexity 


ccommodate kilocurie, 
ind millicurie levels of activity. 
leve requires a certain 
ystems for safe handling. 

Access to areas with the highest pos- 
should be 


The labo- 


ratory is arranged so that work with 


ot contamination 


limited wherever possible. 


videly different activity levels is done 
minimize the 
effort 
integrate the high-level, 


separate rooms, to 


read of contamination. An 
made to 
hot-chemistry, and 
they 
erve all those on the campus who use 


whiioactivity 


termediate-level 


ow-level laboratories so might 


whether they be engi- 
neers, physicists, biologists, chemists or 
pnvsi ins 
The new Michigan Memorial Phoenix 
Building is of modern design. A plan 
rawing of the first floor (including the 
not iab 


area) is given in Fig. 1. 


10-ke Caves 
The two high-level radiation caves 
2) are designed to handle 10-ke 
Co y-radiation (or its equivalent) 
with the 
a pass-through from the 


ne cave will be connected 
re etor by 
The other cave will be 


ene tor poo! 


ised for high-level chemical experi- 
ments and experiments using the under- 
vater storage pit 

These caves are very similar to the 
Argonne metallurgy caves (1). Costs 
The 36-in.-thick 


high-density concrete 


ire given above. 


is are o! 


Vol. 13, No. 11 - November, 1955 


FIG. 2. 


with 35% lead, glass windows. 


steel-plate shell. 


and 


poured into a 3¢-in 
All pass-through 
openings were made in the shell before 
The 


crete was vibrated continuously during 


ports window 


the concrete was poured. con 


the pour. Tests on 30-day-aged sam- 
ples indicate that densities of 213-223 
lb/ft® were attained 

The caves are fitted with lead-glass 
comparable to 


windows* of density 


the concrete A set of two Argonne 

model-8 master-slave manipulators (2) 

and a 44-ton pot-lid crane are provided 

for each cave 

Inside cave dimensions are 6 * 10 

12% it The back opening of 
{ft is closed by two 14-in.-thick 

The 


Amercoat 


high 
6X7 
steel 
terior is 


Fig. 3 cave in- 


33.7 


doors 


finished in 


Contemplated Uses 


High-level caves are constructed of barytes concrete in a steel-plate shell, 
Argonne model-8 manipulators are used 


Lighting is provided by either overhead 


fluorescent tubes or sodium-vapor 
lamps mounted around the windows 
Air filtration is by type-H Drifilter} 
roughing filters inside the caves, fol 
lowed by two Fiberglass prefilters and a 
A-1000 


filter behind the caves 


model Cambridge? absolute 
The 
of both caves opens into a decontamina 
This 

to the operating, or 


Decontamination areas. real 


accessible 


of the 


tion room, room + 18 


lront 


* Made by 
rodsburg, Kentucky 

t Made by Amercoat Corp 
Calif 

t Made by American Air 
Louisville, Kentucky. 

™ Made by ¢ 
New y ork. 


Corning Glass Works, Har 
South Gate 


Filter Co 


at bridge Corp Syracuse 


It is expected that the hot labs of the Phoenix Building may be used for re- 


search in many of these fields: 


1 Activation analysis 


2 Fission product and other radiochemical analyses 


3 Metallurgical testing and machining of radioactive materials 


4 Nuclear chemistry and physics experiments 


5 Production and separation of short-lived isotopes for medical and tracer 


URE fe w millicuries to several curies) 


6 Radiation effects on materials, or on biological 


s yale mia 


chemical or ph ysical 


7 Simulated chemical process steps with subkilocurie actwity levels 


8 Synthesis of labeled compounds of high specific activity 


9 Teaching and demonstration 





FIG. 3. View into cave from isolation-decontamination area 
shows 14-in.-thick steel doors, slave hands, windows, and lamps 


caves but is separated from it by door 
have the 
highest possibility of contamination, it 


Because this rear area will 


must have the most restricted acces 
It consists primarily of open space for 
storing large experimental assemblies 


and for manipulating equipment to 
contain 


tanks for de 


service the caves. It also 


steam tanks and soal 
contamination and facilities for pack 


aging radioactive waste for eventual 


disposal, Also located in this area is 

a storage system for hot-drain waste 
There 

liquid-waste storage tanks beneath the 


are three 3,400-gal-capacity 
decontamination area. Two drains 

built into the hot-lab 
of the building. All floor drains 
floor drains, sinks in the 


tems are part 


hood 
decontamina 
tion area and certain sinks in the low 
level area drain into the active-wasté 
storage tanks. Liquid waste will 
decontaminated by mixed-bed 
exchange-resin column 
The second (sanitary) drain system 
in the hot-lab area is arranged so that 
accidental entry of active wastes 


be made only with difficulty 


sanitary system minimizes the amount 


of water that must be treated 


The rear wall of the decontamination 
area is below grade. Over 30 sample 
shieldec 


built into this 


storage holes and 7 front 
sample-storage drawer 
below-grade wall use the cheap earth 
shielding thus made available 


Junior-Cave Area 


Gamma radiation 


1-Mev emitter) can 
78 





FIG, 4. 


in so-called ‘junior caves >) In one 


lab. These 


are essentially glove boxes enclosed in 


room of the small caves 


2-in.-thick lead (or more), with a win 
dow of equivalent shielding value and 
with manipulators operating through 
the glove ports. These units can be 
attached to the manifold circling half 
exhaust water gas 
“eold”’ 
The 


mounted on a portable dolly and can 


the room for 


vacuum, alr drain and ele 


tricity (Fig. 4). junior cave is 


be moved from room to room 


One main advantage of using the 
junior cave is that it confines contami) 
nation to the glove-box volume (~16 
ft®). This greatly reduces decontami 
nation work compared to that needed 
for the large-volume caves (-~750 ft 

The working area is still large enough 
to perform complicated experiments 
is separated from his 


short 


The operator 


experiment by a very distance 


FIG. 5. Large walk-in hood in glove-box 
room, for high-activity syntheses 


Portable glove box hooked up to manifold with exhaust, 
water, gas, vacuum, air, cold" drain, and electricity connections 


compared to the remoteness of the 


large-cave working area. Chain-drive 


f ball-socket (6 


used 


or castle manipu- 
lators (6) are 

Often, in the course of an experiment 
only a few complex manipulations will 
be needed in a junior cave at the 5-c 


level In most practical problems of 


high-level radiochemical separation, 


intense activity sources are encoun- 


tered only in the first steps before the 


highly active contaminants have been 


removed. Junior caves are vital as 


intermediates that reduce the schedule 
load on large caves 


In the junior-cave room is a large 


walk-in hood for use in vacuum-line 


experiments and syntheses of high- 


specific-activity compounds, such as 


This hood is shown 


Cr compounds, 


in Fig. 5. 


Chemistry Area 

A variety of hoods and glove boxes 
lab are used with 
The rule to 
still per- 


in the hot-chemistry 
below-curie-level activity. 
confine and contain activity 
sists. Some standard chemical bench 
space is provided but at least half of 
the available hen h space Is hooded 4S 
shown in Figs. 6 and 7 
Glove boxes. 


attached to the manifold as in the jun- 


Glove boxes can be 


ior cave area. These boxes may be 
used for diluting high-specific-activity 
materials, preparing large #- or a-ray 
sources and for general work with £6- 
or a-emitters Because glove boxes 
can be made quite simply and cheaply, 


they can be used for rather specific re- 
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When 


they can remain attached to the mani- 


search problems. not in use 


fold line. Or they may be wheeled to 
a storage area where they are either 
capped or attached to an exhaust 
manifold, 
Hoods. Other 


this subcurie 


radioactive work in 
is done in radio- 
Four standard 


ire provided in the hot-chemistry and 


area 
sotope hoods. hoods 
one in the sample-preparation rooms. 
Versatility is 6-{t 
Argonne-type hood that can be con- 
ve rted 


increased by a 


“glove box” by 
A 6-ft walk-in 
hood reaching to the floor is also avail- 


into a large 


idding a front panel. 
able for opening sample containers. 
This minimizes the danger of spreading 
radioactive dusts when opening cap- 
sules. If the laboratory has only, occa- 
sional shipments of this type, a bench 
can be wheeled into place and the hood 
as a conventional hood. 

the 
that will adjoin this laboratory end at 
This 


minimizes active gas or particle prob- 


used 


Pneumatic tubes from reactor 


each of three chemistry hoods 


lems and will permit “fast”? chemistry 
yn irradiated targets. 

It is felt that 
and 


this combination of 
facilities 
the answer to versatile yet safe work 


ve-box hood will be 


with subcurie activity levels. Tracer- 


el experiments will be done in a 
second set of facilities located on the 
third floor of the building that will not 


be considered in this article. 


irradiation Area 
Located 


Fig. 1) is a 


cave No. 1 (see 
1O XK 12 ft 
16-ft-deep 
the center. 


next to 
room with a 
1-ft-diamete1 water-filled 
pool in The pool is con- 
nected with cave No. 1’s interior by a 
10 & 14-in. chute from the cave floor 
that enters the pool at a 6-ft depth. 
This interconnection permits sample 
inipulation either in air in the cave 
under water in the pool, since an 
object readily may be lowered into the 
» or “fished” into the cave 
s room is built with barytes-con- 
thick. A hoist 
the will 
source. The 


be used “as a 


walls 30° In. 


inism placed in room 


ite a large y-rav 


room volume will 


level y-irradiation facility (7) 


ts secondary function as an under- 


water-manipulation area, 


Other Features 
the hot-lab 


irea is a controlled-traffie pass-through 
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The only entrance to 


FIG. 6. View of hoods in the hot-chemistry laboratory 
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FIG. 7. 


is next to the health- 
Film badges, dosime- 


corridot This 
physics office 

ters, and a hand-foot counter are placed 
Locket 


and showers open off this same 


in the pass-through corridor. 
rooms 
corridor 

A 15-ton elevator capable of rising 
truck-bed 
provided in the decontamination-area’s 
It is possible to place a fork lift 
rise up to truck-bed 


above grade to height, is 
real 
on the elevator 
height, lift off 


taine! 


a large shipping con- 
the 


will also be use- 


and move it down into 


TI is ele ator 


ful for moving 


caves 
pent rods encased in 
heavy shields from the reactor building 
to the loading platform 

The hot-lab fa- 
the 
Michigan Memorial Phoenix Building. 


On the first floor of this building there 


Related facilities. 


cilities described are a part of 


are also an accelerator room, a counting 


room, some unassigned space for future 


expansion, and space for electrical and 
mechanical services 

On the two upper floors of the build- 
ing well equipped machine and elec- 
tronic facilities for 


shop complete 


library research, and research involving 


Layout of the hot-chemistry laboratory 


the life sciences are planned 


A special 
greenhouse adjoins the building for 
work with plants 

The reactor adjoining the building 
to the north will be operating by the 


spring of 1956 Although direct access 


between the laboratory and the reactor 


has been provided, many aspects of 


hot-lab design were fixed before the de 


cision to build the reactor, and design 


was not greatly influenced. The two 
complement each other 


* * . 


Part of the material in thia article waa pre 
sented at the Fourth Symposium on Hot Lal 
and Sept uy 10456, 


oratories kq stpment 


Washington, D C 
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A Simple Periscope 
System for Remote 
Operations 


wo!l! 


Compared to a lens system, this mirror-type 


periscope is half as expensive, has much less loss 


of light transmission, and is easier to operate 


By A. G. SILVESTER 


Atomic Power Equipment Department, General Electric Company 


Schenectady, New Yorl 


PERISCOPES lor iewing remote, 


shielded operations are characterized 
by rather high costs to manufacture 
loss of and decreasing 


large light 


image resolution as the number of 
optical parts increase 

The comparatively low-cost mirror 
type periscope described here (Fig. | 
overcomes these shortcomings. It per 
forms all the functions of a lens system 
with the exception that fields of view 
The latter is alleviated by 


using the periscope in conjunction with 


are smaller, 


direct-view windows 


Three double (having two relay 
tubes) and two single periscopes have 
cell with 
and inside 


With an 
average image-travel distance of 18 ft 


operated satisfactorily in a 
6-ft-thick 


dimensions of 15 * 37 ft 


concrete walls 


objects can be brought to within a few 
inches of an operator with very goor 
optical resolution 

To obtain good resolution, all mirrors 
must be flat to 1.5 
sodium D line and polished to remove 


wavelengths of 
fringe effects (mirrors to 4g wavelength 
flatness are obtainable) The mount- 
ing of each mirror must be rugged and 
arranged so that the 
loosely in their mounts, since even the 


mirrors rest 
slightest pressure causes distortion and 
loss of resolution 


Remote Measuring System 


Sometimes it is necessary to measure 
a radioactive source to close limits and 


to study the surface condition at close 


Cell inside 


C- Scanning 
head 


Front - sur foce 
mirrors Observer 


/ 


Telescope 


Cell outside 
woll 


Observed 


Fixed mirror area 


] Image is reflected by 3 front-surface mirrors to 
operator's side; image may be enlarged by 
standard stock telescopes. 


Motorized scanning 


head rotates front-surface mirror about 2 princi- 
pal axes to cover entire cell volume; motors are 
stock items with antifriction bearings on all rotat- 


ing parts. For 


servicing, entire unit may be 


removed from wall-bracket 


range. Figures 2 and 3 show an ar 
rangement designed to measure objects 
up to 4 in. wide and 54% ft long to 
0.0001 in, 

The 


enough to 


high 
breakdown of lu 


radiation level may be 


cause 
bricants during normal operation. 
Antifriction bearings were used on all 
moving Sliding 


nonstandard parts 


surfaces were kept to a minimum. 
Where they 


stainless steel running on nickel cast 


had to be used, nitrided 


iron with low unit bearing loads were 
used. All 


were 


nonstandard working su! 


faces designed to run without 


lubricants. Standard parts (such as 
motors or gear reducers) were mounted 
for easy and rapid replacement. 
Many tests and studies were con- 
ducted to establish the optics of this 
system. To align the microscope 
crosshair on an edge of the image to the 
nearest ten thousandths requires that 
the detail of the image must be bette: 
than 40 lines/mm. For an average eye 


resolution of 7 lines/mm, the image 
must be enlarged about 30 to dis- 
tinguish 0.0001 in. 


path was 168 in. long, a relay lens work- 


Since the optical 


ing at twice its focal length of 42 in. is 
required to give a 1:1 image ratio. A 
war-surplus f9.0, 42-in. F. 
the nearest practical lens that could be 
obtained at The 
theoretical limit of an {9.0 lens is 150 
infinity 


L. lens Was 


reasonable cost. 


lines/mm when working at 
When used at twice its focal length, the 


resolution would be 75 lines/mm. We 


measured 56 lines/mm on this lens, 
which is considered quite good. To 
keep the two mirrors and tube cover 
glasses up to the required optical reso- 
lution, special front-surface mirrors 
polished to 4g wavelength sodium D 
line were necessary 

Illumination of the subject presents 
a problem. Measurements of an ob- 
ject’s silhouette, with monochromatic 
light at a distance behind the subject 
for parallel rays are satisfactory. 
However, strong incident light must be 
illumination. Two 


slide 


gave the necessary concentrated spot 


used to! front 


500-watt 244 » 24 projectors 


Since these are not mono- 


light 
resulted, but 


ighting 


chromatic sources, some loss of 
uveraging a 
readings gave the desired 
Adjustments of the incident 


light source and rotation of the object 


resolution 
number of 
accuracy. 
edge into 


are necessary to bring an 


relief against the background for 
accurate crosshair alignment. 

Special operator techniques are nec- 
to record measurements to the 
addition to the 


W hen 


essary 
nearest 0.0001 in In 
usual 


microscope techniques, 


focusing it is necessary to focus the 


eyes at the same distance in 


This 


inside the relay-lens tube with the eye 


space. 


is done by looking at a target 


not busy with the microscope. Since 
every focus change means an effective 
size and 


change in relnyed-image 


consequent measurement erro! the 


microscope-slide-tube graduations are 
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ct Contro! pane! 
i] Optical tube 








Viewing 













Cathetometer ond 
microscope 






Si 


seer? Se ~ Mirror 







su f Comera Microscope 
ons a & Microscope and swinging arm verticol side 
omera - »*y 
o use St 2 % V cothetometer support support 





Remote-measuring system (above, left) is arramged in 3 parts: (1) Inside cell, machine holds radioactive object in different viewing 
positions (see Fig. 3). (2) Inside cell wall, optical tube contains relay lens and 2 front-surface mirrors (above, left), (3) Outside 
cell are measuring and camera equipment (above, right). Optical tube slides out from cell wall. Outside view: 4 * 5 camera, 
mounted on swinging folding arm, can be swung out of way to bring measuring equipment into position. Latter consists of cathetometer 
and 35 microscope mounted on counterbalanced vertical-slide bracket 








referenced to an image-error-ratio cali- 






bration chart. It is important to 





maintain axial alignment of all optical 






components and the operator must 






position his head so that the microscope . 















image is centered on the end of the 
———- Trolley tracks 





relay tube, by again using both eves, 






vhen taking measurements. 





Over-all accuracy of the system is 







dependent on the operator. Some Angular - position 
perators have consistently attained indicator selsyn 
spread of readings no greater than Rotational 






drive motor 








0.0003 in ten readings. Others have 











reads that approach 0.001. By Upper holding Traveling corriage 
eraging readings, the desired 0.0001 jaw clutch — 
uracy is obtained. The system 
Wire straight 
should yield accuracy and repeatability " 
, ; ; stig alts ie edge” mount 







that is better than that obtainable with 
tenth-hand micrometer. Wire “straight edge’ 



















+ Counter weight 
guide tubes 


* ” 





Optical tube 
We wish to acknowledge the engineering p 





assistance of Artisan Metal Producis, Walt Vertical scale 
ham Vase., who also manufactured the 















equipment, 











_~ Thermocouple 
Swinging orm 






3 Inside cell, machine raises, lowers, and 

rotates radioactive object in front of 

relay lens. Weighted monofilament line is Lower holding 
straight-line reference for measuring bow support — 

and out-of-roundness of rod-type sources. 

Calibrated invar scale serves for vertical 

measurement. Vertical travel of source- Adjustment slide 
object carriage is obtained through motor for lower holding 
and gear reducing driving endless chain. support 
Counterbalanced carriage carries upper 

and lower spring-loaded chucks. Upper 

chuck is motor driven. Lowerchuck, hung 

from upper-chuck support plate, is ad- 

justable for sources of various lengths. Pull ring latch 
Entire carriage assembly can be removed 

as unit 
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Medical Scintillation Spectrometry 


This article tells how a simple new single-channel scintillation spectrometer 
makes isotope-uptake measurements more accurate by counting only in 
photopeak. Two new collimators, flat-field and focusing, are also described. 
Taken altogether this provides a new philosophy of how medical isotope 


measurements should be made 


By J. E. FRANCIS, P. R. BELL, and 
C. C. HARRIS 

Oak Ridge National Laboratory 

Oak Ridge, Tennessee 


FIG. 1. Single-channel scintillation spectrometer panel 





ACCURATE SCINTILLATION COUNTING of 
radioiodine and other gamma-emitters 
In biological work has always been ex- 
tremely difficult with equipment that 
includes scattered radiation in the 
measurements The inclusion of scat- 
tered radiation can easily lead to an 
error of a factor of two or greater, mak- 
ing precision dosimetry very difficult. 

We believe the spectrometer method 
is far superior to the integral method 
for measurement of iodine uptake. A 
scintillation spectrometer can measure 
the spectrum of gamma radiation fall- 
ing on it. By selecting the full-energy 
peak, scattered radiation will not be 
detected, Counting rates are reduced 
but usually less than in-the integral 
method when shielding against scat- 
tered radiation. Background counting 
rates with the spectrometer are also 
much lower because only background 
pulses that oecur within the channel 
being counted enter 

In addition to accurate thyroid-up- 
take measurements, this unit permits 
assay of material to be used, detection 
of radioactive impurities, measurement 


of samples for tracer chemistry, and 
FIG. 3. Single-channel analyzer ~—— eee) oe 





high-contrast scanning 
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FIG. 2. Photomultiplier, 
preamplifier, and linear 
amplifier 


Two special collimators designed for 
use with the spectrometer are described 
on p. 87. The first accepts radiation 
only from an are of 30 deg in front of the 
scintillation crystal and very little in 
the back direction. The second is 
1 new focusing collimator designed for 
measuring the distribution of activity 


* This focusing col- 


in hody organs. 
limator will be of great assistance in 
locating abnormalities, especially those 
that tend to absorb greater amounts of 
radioactive material than neighboring 


tissues 


Spectrometer Circuitry 


The spectrometer is a new design 
developed at these laboratories and 
proven by actual laboratory use. It 
combines a linear amplifier, a single- 
channel analyzer, a count integrator 
together with preset timer, and a high- 
oltage supply for the photomultiplier 
n one relatively inexpensive 13- X 

chassis. See Figs. 1, 2-5, and 6. 

‘he main spectrometer schematics 

shown in Figs. 2-4; the power 


Although developed independently, this 
collimator resembles that of Newell, et al. (/ 
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FIG. 4. Data storage and readout 











FIG. 5 
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Spectrometer power supply 


Rear view of spectrometer chessis 


‘an 
ANN 


uh. Om PRE AME 


supply is diagrammed in Fig. 5. 

By taking the signal from the last 
dynode of the photomultiplier a posi- 
tive step pulse is obtained. This posi- 
tive pulse is placed on the grid of a 
cathode follower (V-1), which drives a 
cable carrying the signal to the ampli- 
fier input, Fig. 2. The step pulse from 
the cathode of V-/ is fed into a 1,500- 
ohm delay line through its character- 
istic impedance to obtain a_ l-psec 
pulse The differentiated signal is 
placed on the input grid of the first 
feedback loop (V-2, V-3) of the linear 
amplifier, which has a gainof~70. A 
step potentiometer provides gain con- 
trol over a range of 16:1. 

V-4 and V-5 comprise the output 
group, which has a gain of 120; the out- 
put pulses vary from 0 to 100 volts. 

Pulses from the amplifier are fed to 
the single-channel analyzer, Fig.3. The 
analyzer contains two discriminators 

V-6, V-7) whose discrimination level 
can be varied from a few volts to 
ninety volts by means of a multiturn 
potentiometer labeled EF. The two 
discriminators are biased a fixed dis- 
tance apart determined by the setting 
of a second potentiometer labeled AL. 

For a small signal lying below the 
value determined by the setting EZ 
neither discriminator is triggered, and 
there is no output pulse. When an 
input signal is large enough to trigger 
only the lower discriminator, the plate 
of V-7A goes negative and charges the 
10-uuf coupling condenser (C-20), which 
goes to the second grid of the anti- 
coincidence tube V-8. When the input 
signal goes down below the trigger 
level, the plate of V-7A returns to its 
original voltage, and a positive signal 

produced at the second grid of the 
anticoincidence tube } -5, which decays 
away with the time constant deter- 
mined by the total shunt capacity and 
the 47-k grid resistor (R-48). This 
transfers the current from the first half 
of V-8, which is normally ‘‘on,”’ to the 
second half giving a negative output 
from the second plate of V-8. If, how- 
ever, the input signal from the amplifier 
is large enough to trigger both dis- 
criminators, a. positive signal is ob- 
tained from the second plate of the 
upper discriminator (V-6) in addition 
to the signal from the lower discrimina- 
tor. The signal from the upper dis- 
criminator is lengthened by a 1N67 
diode (CR-5) and placed on the first 
grid of V-8. This keeps the first half 


of V-8 ‘‘on”’ even when the signal from 
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the lower discriminator appears at the 
second grid. By this means no output 
signal is obtained. 

It should be noted that the signal 
from the lower discriminator does not 
ippear on the grid of V-8 until after the 
nput pulse is no longer large enough to 
This 


because of the finite rise 


trigger the lower discriminator. 
S necessary 
ind fall time of the pulses. 

On-off operation for counting is ob- 
tained by means of two switches in 
series connecting the cathodes of V-8 
together. The switch operated by the 
timer is normally closed. Counting is 
started by closing the count switch. 
At the end of 100 see the switch oper- 
the 


ited by timer opens causing the 


counting cease because 


the cathode of V-8B is now open. 


operation to 


The output pulse from V-8 is fed 
into a scale-of-2 sealer (V-10) in the 
data-storage section, Fig.4. When the 
plate stable-state 
voltage to the other, the coupling con- 


changes from one 


C-26 to C-29) in use is charged 
V-11. So 


each two pulses into the sealing circuit 


aenser 
or discharged through for 


VC is placed on the grid 


a charge q 
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FIG. 7. Pulse height spectrum 
under three different conditions 


of V-12A, where V is the difference in 
voltage of the two stable states of 
V-10B and C is the coupling capacity. 

V-12 and V-13 is a two-stage d-c 
amplifier with a l-uf feedback 
denser from the plate of V-13B to the 
grid of V-12A. The plate of V-13B 
has to go up 45 volts and the plate of 
V-18A down 45 volts to obtain 1 milli- 
amp current in the cross resistor (2-69) 
By 
100-sec predetermined time, 


con- 


and meter between the two plates 
using a 
the current in the meter is calibrated in 
counts per second 

The value for the coupling condenser 
C, is obtained from the relation 


q \ EC, 2 RAs 


where HE, is the change in voltage across 
Cr, Ey ia the voltage change of the 
scaler plate, and N is the count, 

The meter can also be used to read 
count rate by connecting in resistor 
R-75 to leak the charge continuously. 

The positive high-voltage supply for 
the phototube is an ordinary shunt 
except that 


the positive voltage supply at 270 volts 


regulated voltage supply 


is used for the reference voltage (Fig. 5). 





: 


“Source + lead 


integral Counting Rote (cps) 


Source in H,0 +leod ~ 





29.7 vw 
—A_l65 


80 -kev roy 


364 kev 





| 
4284 


Source 





| 
| 


distance Sin. 


Not} °* 
1° (wet) Ea = 





a a3 


tH 


7 
+ 
, 
+ 





ot 








| | j | 
Attenuation: 364-kev peck 06486 


636-kev peok-0.750 











100 B00 300 400 500 600 700 BOO 
Pulse Height 





¥ 








Par 


a lees 











FIG. 8. 
ing effects 


Vol. 13, No. 11 - November, 1955 


Integral pulse height spectrum of Cr®', showing scatter- 
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FIG. 10. Spectrum of 0.1 yc of I' 
identical conditions 
1-in. Nal crystal 


window 


Spectrometer Performance 


Spectra of I'', Cr, and ¢ wert 
measured to check the operation of the 
show the 


and also to 
effects of scattered radiation on meas 


spectrometer 
urements like thyroid uptake 

Chromium and cesium were chosen 
hecause each 

like one of 
the two main I'' gamma rays 

Figure the 
tained under three different condition 
single 320-ke. 


solid dots rep 


for these measurements 

has a single gamma ra‘ 
7 shows spectrum ob 
from Cr", which has a 
First the 
resent the spectrum obtained with the 


gamma ray. 


source at three inches from the crvstal 
The peak at 
units is the photoele tric 


main 780 pulse-height 


peak, while 
the counts in the region 0 to 400 pulse 
height units are produced largely by 
in the erys 


due to 


Compton-scattering events 
tal, although a few of them are 
detection of seattered radiation from 
the source and the crystal containe: 
The source was then immersed in ar 
800-cm' beaker of water to give a roug! 


approximation of the 


86 


conditions ef 


and of 1.6 uc of Cr®! under 
200 pulse-height units, 145- » of Cr°!; 


FIG. 11. 
window 
crystal 


thyroid measure 
The spectrum shown by the 
under the above 
peak at 
attenuated by 


countered in actual 
ments. 
was obtained 
The 


units is 


{ ircles 


conditions. main 780 
pulse-height 
absorption of the gamma rays in the 
that the 


number of counts in the entire region 


water. It should be noted 
from 0 to 600 pulse-height units is in 
creased due to the scattered radiation 
rather than reduced, as it should be 
The triangles show the spectrum ob 
tained when a ¢-in. lead shield is 
placed betwéen the source in water and 
the crystal. The entire spectrum is 
attenuated with the exception of the 
valley before the peak at 780 pulse 
height units; also a peak appears at 180 
pulse-height units due to lead X-rays 
Figure 8 shows the spectra obtained 
that is, 
amplitude is 
height 
Note that when the source is immersed 


with integral counting, record 


ing all pulses whose 


greater than a given pulse 
in water, there is an apparent increase 
in the source strength for low pulse 
This is due to the 


radiation Kven 


height settings. 


scattered when a 


Spectrum of a mixture of 0.1 yc of I! 


' and 1.6 uc 


20 pulse-height 11h5- l-in, Nal 


units, 


minimize the 
the 


greatly 


lead shield is used to 
effects of the scattered radiation 
attenuation measured varies 
with different integral settings. 
AE 


setting) arranged to accept the photo- 


Using a wide channel width 
peak one obtains the same counting 
rate from Cr®! with a source alone as is 
obtained with the integral method using 
a lead shield. The differential method 
of counting gives the correct value for 
the attenuation of the gamma ray. In 
addition to obtaining the same count- 
ing rate using a wide channel width and 
the right answer for the attenuation 
the background will be cut down as 
much as a factor of ten using the differ- 
ential method of counting. Integral 
differential 


cluded in the calculation on p 


and backgrounds are in- 
SS to 
demonstrate this point. 
Figure 9 shows spectra of I'*! under 
two different 


show the spectrum for the bare source 


conditions The circles 
and the solid dots were obtained when 


the immersed in water. 


The detail of the spectrum for the bare 


source Was 


source is good enough to permit detec- 
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Collimators for Medical Spectrometry 


Two collimators have been developed 
ise with the spectrometer. 

The first is a flat-field collimator to be 

It ac- 

cepts radiation only from a 30-deg arc. 


used for thyroid-uptake studies. 


The response of this collimator, as a source 
is moved in a circle around the collimator, 
is shown in Fig. 12 for a source of Cr®! 

320-kev gamma ray) and (where differ- 
ent) for a source of C's'* (661-kev gamma 
ray 
T'he unique feature of this collimator 
is that while the 


gamma rays from the back direction is 


transmission of the 
lo it was not necessary to extend the 
ead portion of the shield around the back 
Instead a 
light pipe made from a Nal crystal that 


of the photomultiplier tube. 


was not activated with thallium was used 
to obtain the necessary shielding for the 


back direction 


This reduces the weight 
considerably while still giving the same 
shive ding characteristics. 

The second type of collimator is in- 
tended for scanning body organs to map 
within 


the radioisotope distributions 


then This collimator (Fig. 18) is called 
a focusing collimator and has nineteen 
tapering hexagonal holes in a 2-in. lead 


shield The axes of the holes meet at a 





10 0 deg 10 
{100%, 


*\ 


‘120 
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FIG. 12. Polar diagram showing response 
of flat-field collimator to 320-kev gamma 
ray of Cr and to the 661-kev gamma ray of 
Cs, where it differs substantially from the 
former 


point 2 in. from the face of the collimator. 
The transmission of the collimator is 
high—at 2 in. the counting rate obtained 
is about 58% of that obtained without 
the collimator 


Figure 9 shows a contour map of the 


response of this collimator to a point 
Note 


that a source on the axis gives a lower 


source of 320-kev gamma rays. 


counting rate when in contact with the 


front face of the collimator than u does 


when 1.5 in. away, the point of maximum 
sensitivity. 

Using this focusing collimator it was 
possible to detect a 1-cm-diameter void at 
a depth of 0.75 in. 
5 in. in diameter and 1.4 in. deep. 


in a solution tank 
The 
of ] 


solution contained 0.07 e/ml 
equwale nt 

To demonstrate the value of this col- 
with the 


gland 


mock 
Thia 
gland contained 0.6 ye I/em*® with an 


limator spectrometer, a 


thyroid measured. 


was 


additional source 1 mm in diameter in 


one lobe containing 0.67 ye of I and two 
labs 
1.0-cm diameter. A map of the counting 
rate from the 364-ket 


iodine was made. 


voids in the other of O.5-cm and 


gamma ray im 
This map (Figure 14) 
definitely shows the location of the hot 
The location of 
the 0.5-cm void, while visible, 


spot and the 1-cm void. 
would not 
be definite enough to be used for a diag- 
nosis without experience based on the 
shape of the contour to he expect d from 


normal thyroid measurements, 
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FIG. 13. Response for Cr®*' gamma rays; 
50% width at AA is 0.38 in. 
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FIG, 14. 
focusing collimator 


Isometric drawing of distribution of |'*' in mock thyroid as measured 








Calculated Peak Counting Rates per Microcurie 


1- K 1'6-tn. eryatal 


Isotope and Specific 
gamma-ray energy Percent counting 


(kev) E ficiency gamma Geometry rate (cps/ pc) 


Cr(320-kev : 0.1 5 610 

1 (364) 2’ 0.84 5 1,190 

(638) : 0.078 5 188 
}- K 8-in. crystal, source in well 

Cr(320 0.1 0 2,765 

1 (364) 0), 84 0 19,950 

(638) 0.078 0 1,110 


Determining Source Strengths in a Cr -+- | Mixture 


Calibration numbers* 
Source Pulse height cps per pe 
['41(364 220 16,900 
(638 500 882 
Cr (320 220 2.300 


Weak source determination 


Source Pulse height Counts Time (sec) bq true cps 


I alone 220 1,096 201 1.915 = 12 


13 
Cr alone 220 1,006 752 : 1.915 = 3.52 
\) 


I + Cr 220 1,096 238. { 7.1 1.915 = 15.23 
I+ Cr 500 1,096 3,085 0.705 = 0.623 
Background 220 2,816 1,471 
Background 500 512 714 
18 
38 
35 
Integral 10 (60 key 1,096 230 
background 220 (270 key 1,096 500 


Source strength 


3.52 
Assay of Cr alone by 320-kev peak = rom = 1.53 X 1078 ue 
Assay of I alone by 364-kev peak = 12.13 = ().78 K 107* ye 
16,900 


Calculating Cr and | from mixture 


Assay of I by 638-kev peak = 0.625 = 0.71 X 107? ye 
882 . 

(0.71 X 107*) 16,900 12 eps calculated counts expected for I at 220 pulse height 

from 638-kev measurement 
17.15 — 12 = 5.15 cps due to Cr and background at 220 pulse height. 
5.15 — 1.92 (background 3.23 eps due to Cr 
3.23 
2,300 

to the assay value of 1.53 & 107° ye. 


= 1.41 X 10°* we Cr is the calculated value. This value is to be com part I 


* Assume 3 X 3-it : our bo & 144-in. well, AZ = 100 pulse-ht unit 





tion of radioactive contaminants if any 


were present 


Multiple Tracers 


This instrument is also useful for the 
simultaneous determination of I and 
Cr in a blood sample as demonstrated 
by the following curves. 

Figure 10 shows the spectrum of C1 
and I separately, taken under the same 
conditions. Figure 11 shows the spec- 
trum obtained when both sources are 
measured simultaneously. Although 
the 320-kev peak from Cr and the 364- 
kev peak from I are not resolved, it is 
possible by matching the 638-kev peak 
of Fig. 11 with the 638-kev peak of Fig. 
10 to obtain the Cr spectrum in Fig. 10 
by point-by-point subtraction. 

Using a narrow channel width and 
running a complete spectrum shows in 
detail the physics of the situation, and 
source strengths can then be computed 
by measuring the area under the curve. 
jut this is a time-consuming process. 
For routine tests where the physics is 
understood and the sources known, the 
concentration of the two substances 
can be measured much more rapidly 
by using a wide channel width and 
appropriate calibration. 

As an example the relative amounts 
of Cr and I in the same sample were 
determined by taking a measurement 
at only two points. 

The table on this page gives in- 
trinsic peak efficiencies for two crystal 
sizes and the counting rates expected 
in the peaks of the spectrum for a 
l-ue source. 

Experimental calibration numbers 
used and data obtained when measuring 


a weak source containing 1.5 K 107° 


pe of Cr®™ and 0.7 XK 10 pe of 1! 
ire shown in the calculation be- 
low the table. The calibration num- 
bers listed are experimental determina- 
tions where the window did not cover 
the entire peak. These were used to 
determine the source strength of an 
iodine sample and a chromium sample 
separately. Then these same two 
sources were counted simultaneously 
using two pulse height settings, namely 
220 and 500. From the data obtained 
at these two settings the source 
strengths of the iodine and the chro- 
mium were again calculated. The 
value obtained for each isotope is found 
to be comparable when measured sepa- 


rately or in the presence of the other. 


BIBLIOGRAPHY 


R. R. Newell, William Saunders, Earl Miller 


N ucteonice 10, No, 7, July 1952. 
November, 1955 - NUCLEONICS 





Fvery day... 


New! Improved! 
mi Channel Analyzer 


a oe 


Model DZ1S 


The DZ15 Single Channel Analyzer represents 
the very latest improvements in the original 
ORNL model developed by Francis and Bell. 
Its stability and precision makes it outstand- 
ing for obtaining the amplitude spectrum of 
pulses. It is excellent. for coincidence studies 

and for quantitative analysis of radiochemi- 
cal mixtures. When combined with other in- 
struments, it becomes the heart of a spectrome- 
ter. Precision settings allow resolution of 
energies as close as 20 kev. 


For Medical Laboratories 
Medical Spectrometer 
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This instrument, with the DP21 Scintillation 
Probe, is ideal for scanning brain tumors or 
doing thyroid uptake work. It selects primary 
ionizing radiation to the exclusion of second- 
ary and background radiation, resolving ener- 
gies as close as 44 kev., such as Iodine and 
Chromium. The precision of the spectrometer 
and its sharp counting rate differential greatly 
increase the speed and accuracy of measure- 
ments. 


Quality where it counts... 


‘detectolab,.... 


more laboratories 


COUNT ON DETECTOLAB 


for accurate nuclear measurements 


Completely New 
Precision Scaler 
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The DS8 Precision Scaler isa COMPLETELY 
NEW fast scaling circuit. It is an ideal scaler 
for counting pulses from a pulse-height anal- 
yzer. Many of its outstanding features are 
new developments not available in any other 
scaler. Some of these features are (1) PRE- 
CISION pulse-height selector; (2) improved 
low-current scaling stages; (3) regulated plate 
supply with hermetically sealed transformer; 
(4) high-speed register driving circuit; (5) pro- 
vision for cascading similar units for extending 
scaling factor. 


New Directional Feature 
Scintillation Probe 


The Model DP21 Scintillation Probe has a 
focusing collimator giving the greatest direc- 
tional feature of any probe commercially avail- 
able. Because of its 2" focal length collimator, 
three-dimensional radiation patterns may be 
obtained. A focused light bearn on the axis of 
the collimator is included for positioning the 
probe. The crystal is shielded in all directions, 
even from the rear by using a light pipe 2” 
long with a density one-half that of lead. 
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FIG. 1. Vacuum system uses Hoke 434 packless bellows valves, stainless-steel cone 
fittings, 44-in. copper refrigeration tubing (%,-in. in foreline), and silver-soldered con- 
nections (except doped !4-in. pipe threads at gages and O-ring connection for counting 
chamber). Whole structure is bolted to a frame near left-hand valve, connecting joint, 
and reaction flask, is readily demountable, and valves can be easily replaced 


Improved Methane Proportional 
Counting Method for Tritium Assay 


By CHARLES V. ROBINSON 
Physics Department, New England Center Hospital 
Boston, M assachusett 


00025 tungsten 
(8 \44" exposed length) 
Stainiess 
steel 
Teflon Spring / 


Bross 
/ 








5 . 
* SSS MERE E SS eae ceaEEs 
Assembied by shr 9 te % pper capillaty Hoke S 24 stoiniess stee! 


Tefion im liquid N. ie cone fitting 


P 





—_ 


FIG. 2. Metal-Tefion counting tube was developed for this method. Normal operating 
range is 2,650-2,850 volts; 0.001-in.-diameter center wire permits operation below 
2,500 volts. Center assembly can be removed for repair. Standard pressure of methane 
is 40 cm, geometrical sensitive volume is 8!4 in. long and 132 cm‘, and total volume is 
170 cm*. Lead shielding 1'4 in. thick is used around counters 


Tritium assay (1) by means of a 
method including methane generation 
and proportional counting, described 
earlier (2), has since been improved and 
simplified. A significant improvement 
has been the change from the original 
glass to a metal system. 

In brief, the method includes reac- 
tion of a labeled aqueous sample with a 
methyl Grignard reagent to generate 
labeled methane, purification, transfer 
of the gas into a counting chamber, and 
operation of the chamber as a propor- 
tional counter. 

A 0.2-ml volume of sample is required 
for each assay and 8 ml of tN CH;MglI 
(dissolved in buty! ether—b.p., 142° C 
obtainable from Arapahoe Chemicals, 
Inc., Boulder, Colo.). The method 
has an efficiency of 11%, a low memory 
effect, and a coefficient of variation of 
0.7%. The total cost for apparatus 
including circuitry, is approximately 
$1,200. 


Apparatus 


The apparatus consists of a metal 
vacuum system (Fig. 1) together with 
a mechanical vacuum pump, counting 
chambers (Fig. 2), and a standard 
amplifier-scaler unit. 

Ordinary, medium-quality Bourdon 
gages give sufficiently reproducible 
pressure readings. To facilitate baro- 
metric corrections, an adjustable Lucite 
disk may be added to the face, marked 
for vacuum and filling-pressure read- 
ings. Or else automatic compensation 
for temperature and barometric varia- 
tions are satisfactorily made by a gage 
U. S. Supergauge, 44¢ in., with modi- 
fications) whose casing has been made 
vacuum tight and then filled with dry 
gas to the standard pressure. 

Circuitry requirements consist of reg- 
ulated voltage to 3,000 volts, amplifica- 
tion suitable for proportional counting 
with input sensitivity of 5 my or less, 


and a fast scaler-register combination. * 


Assay Procedure 


The assay procedure consists of: 
1. Pumping the system. 
2. Introducing the reagent via syr- 


* Most of the work described here was 
done with the circuit of the Nuclear- 
Chicago Model 117; their present equivalent 
is Model 182 
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inge and vaccine stopper (8 ml of 
1N CH;Mgl in butyl ether). 

3. Heating and stirring the reagent. 

4. Introducing the 0.2-ml sample of 
water via the vaccine stopper, drop-by- 
drop into the reagent; a special syringe 
was developed for the injection (3). 
The reaction proceeds quickly. 

5. Cooling the reaction flask and coil 
trap with liquid nitrogen (trapping 
methane with liquid nitrogen is not 
quite complete; the pressure is about 
10 mm Hg) and transfer of the methane 
into the counting tube and purification 
by successive temporary warm-up of 
these parts together with suitable open- 
ing and closing of valves. 

6. Adjustment to the standard pres- 

ure of methane in the tube. 

7. Replacement of the 


vessel, 


tube and 
8. Counting. 
The time required is 25-30 min. * 


Efficiency of the Method 


The reaction is represented approxi- 
mately by the equation 


H.*O + CH,Mgl 
» CH;H* + MgIOH* 


n which the ratio of specific activities 
of the hydrogen in the methane and 
0.250. 


however;t this has been meas- 


water is Some fractionation 
occurs 
ured by quantitative combustion of 
The 
ratio of specific activities is 
0.002. The 


thus represented by 91% 


methane to water and reassay. 
actual 
0.227 fractionation is 
labeling of 
one hydrogen. No significant frac- 
tionation is introduced by the transfer 
and purification, i.e., the entire frac- 
tionation is due to the reaction. 

The efficiency of the method may be 
calculated on the basis of the amount of 
methane collected in the sensitive vol- 
fractionation. Of the 


disintegrations originally in the sam- 


ume and the 


ple, 11% are counted. The amounts 
f reagent and sample are not critical. 
The method is reproducible and linear 


because the specific activity of the 


methane is always the same fraction as 
that of the sample, and the same stand- 


urd gas pressure is used. 


*A more detailed description of appa- 
ratus and procedure is available from the 
suthor. Advanced Instruments, Inc., Bos 
ton, will supply the apparatus commercially. 

' This method is discussed by R. F. 
Glaseock (4 174, 182. It is inecor- 
ectly no fractionation oc- 


on pp 
that 
eur Some work with deuterium has been 


assumed 


lone in this connection (4). 
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The coefficient of variation of the 
assay method as determined by two 
series of 8 runs each on a standard was 
+0.63% and +0.69%. 

A series of dilutions covering the 
range 1,000—400,000 
method to be linear over that range 
within the 1% 
Samples smaller than 0.2 ml can be 


epm shows the 


experimental error. 


assayed following quantitative dilution 
to that volume provided there is suffi- 
cient activity present. 

The activity retained after a run is 
of the order of 0.01% but may build up 
to 0.1% The diffi- 
culty lies in the tapered metal connec- 
tion at the reaction flask and the build- 
up may be controlled if desired by a 
baffle or by 
runs. 

The 
100 cpm with 144-in. lead shielding. 


with much use. 


gentle flaming between 


background is approximately 
The variation over a period of weeks 
was measured to be +9 epi with sin- 
gle measurements counted to +2 epm 
An- 


suming the full uncertainty of +9 epm, 


(expected standard deviation). 


the lowest activity that could be con- 


veniently determined to 1% accuracy 
(with 40 min each for sample and back- 
ground) is 1,100 net cpm and the lowest 
detectable 
is 6 & 10°" curies/ml (260 dpm per 


concentration of sample 


sample), 

Serum and cerebrospinal fluid can be 
assayed directly without purification. 
The method will not detect K® or Na** 
in the samples and may be used in 
multiple 


isotopes. 


tracer studies with these 


* * . 


The author wishes to acknowledge the able 
help in this work of his assistants Edward 
Zabinski, John Martin, Francia Masse and 
Stanley Zwirble, atudenta of Northeastern 
University. 
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Film-Badge Measurement 


of Combined Thermal Neutrons 


and Gamma Rays 


By FORD KALIL* 


Los Alamos Scientifu Laboratory 


Los Alamos, New Mexico 


The 


measurement by means of photographic 


problem of thermal-neutron} 
emulsions and filters has been the sub- 


ject of several investigations (/-7) 
The purpose of the present work was 
to make a differential calibration be- 
tween thermal neutrons and gamma 
radiation with the film badge now in 
use at the Los Alamos Scientific Labo- 
ratory (Fig. 1) so that personnel ex- 
posed to radiations from the homogene- 
Physics Dept., Van 
Tenn 


* Parsent AvDRESS 
derbilt University 
tLos Alamo 


Nashville 5 
Laboratory is 
operated by the University of California 
for the U. 8. Atomic Energy Commission 
under contract W-7405-ENG-36 


t“Thermal neutrons” will be 


Scientific 


loosely to include all neutrons below the 


cadmium cut-off, approximately 0.45 ev 


ous reactor and other reactors in the 


laboratory could be monitored with 


this film badge. A nomogram and a 
reliable method for differential evalua 
tion of combined  thermal-neutron 
gamma, and beta exposures are given 

The 
gamma radiation is independent of the 
The 


under the 


response of the film badge to 
y-ray energy from 0.3-3 Mey (8) 
film 
cadmium and brass filters, produced by 
y-rays O.15-10 
Mev, is negligible (8 ther 


mal neutrons produce a large difference 


difference in densities 


having energies from 


However 


in the film densities under these filters 
This 


the means for differentiating and meas 


film-density difference provides 


uring a mixture of thermal-neutron and 
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New Swagelok Goop thread lubricants 
are used to eliminate the “welding 
action” or galling in pulling up threaded 
parts of stainless steel, nickel, Monel, 
titanium and aluminum. A light appli- 
cation of Goop to threads so protects 
them that the threaded parts can be 
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Swagelok Goop lubricants available in 
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®@ Blue Goop for use on titanium, 
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for temperature ranges up to 
400° Fahrenheit. 


® Silver Goop for use as an effec- 
tive antiseize compound for 
use on stainless steel and high 
femperature alloys for tem- 
perature ranges up to 2,000° 
Fahrenheit. 


Swagelok Goop is made by the Craw- 
ford Fitting Company, makers of Swage- 
lok Tube Fittings. 


Generous Free Sample 
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and a sample tube of Swagelok Goop. 
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Film badge 

Densitometer film holder 
Control (unexposed) film 
Film exposed to O.6r, Ra-y 
Film exposed to 0.83 rem, 
thermal neutrons 


FIG. 1. 
into the other to contain film packet. 


cre cut out for 20-mil cadmium filter and for open-window (unshielded) area. 


packets were du Pont type 502 dental film 


y-ray exposures. It may be stressed 
that, although there may be an error in 
the interpretation of the y-ray exposure 
when y-rays exist with energies of 0.15 
0.3 Mev and 3-10 Mey, the thermal! 


neutron exposure can still be reliably 


determined, 


Exposure Procedure 

The 
calibrated by exposure to combinations 
from the south 
the Alamos 


homogeneous reactor and y-rays trom 


film badge was differentially 


of thermal neutrons 


thermal column of Los 
source. It 


to calibrate 


a radium calibration was 


not considered necessary 
the film badge directly for beta expo- 
sures, since only the open-window area 
is sensitive to beta particles 

Exposure to radium gamma. A 
195-mg radium source that 
brated by the National 


Standards (9) was used fo: 


was call 
Bureau of 
exposing 
the film badges to radium-gamma radi 
The 
radium exposures did not exceed 2% 

Exposure to thermal neutrons. ‘Thi 
min to a 


ations. over-all errors in the 


badges were exposed for | 
nearly isotropic thermal neutron flux 
10) in the south thermal column of the 
' 


Los Alamos homogeneous reactor (// 
12 The reactor power was varied to 
control the thermal-neutron flux and 
hence the exposure, 

The thermal-neutron flux for a given 
within 


reactor known to 


+ 1OY 


power! Is 


and relative values are known 


much better (10). <An_ electrically 


LASL film-badge holder consists of two parts made from 20-mil brass, one sliding 
In corresponding positions in each part, two sections 


Film 


operated boron “shutter’’ was used to 
time the exposures, the uncertainty in 
timing being negligible (13) 

The cadmium ratio at the position 
where the badges were exposed was 
+t x 104 (10). Hence 


density produced by 


any increase in 
film neutrons 
the cadmium cut-off, which is 


0.45 ev for a 


abov e 
about 20-mil cadmium 
filter 


The inherent gamma contamination 


(14), is negligible. 


thermal column has an 
about 4.0 


maximum at 4.9 + 0.1 


in the south 
effective average energy ol 
Mev 
Mev, produced by neutron capture in 
Cc 10, 11) The 


gamma radiation in roentgens to the 


with a 


ratio of inherent 


thermal-neutron flux in thermal neu- 
trons per square centimeter was meas- 
ured to be 6 1O-"' (14). 

Film development and densitometry. 
The films were developed under care- 
fully controlled conditions by the stand- 
ard procedure employed by Group H-1, 
LASL 

The 


with 


film densities were measured 
the designed by 
Simon Shlaer of LASL Group H-6. The 


three ureas in which the film densities 


densitometer 


measured are illustrated in Fig. 
l The the 
density over a large area of 66.5 mm’. 
Any 


used and comparable results obtained 


were 
densitometer measures 


commercial densitometer may be 
provided the same densitometer is used 
throughout the film-badge monitoring 
procedure (7) and spot checks are made 


in each of the film-badge areas to assure 
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that a representative density is 
obtained (16). 


Results 

The film response of density versus 
radiation exposure is nonlinear and 
varies for different emulsions and for 
different batches of the same emulsion. 
Hence, if a correct method of differ- 
entiating and evaluating exposures of 
more than one type of radiation is to be 
devised, it is necessary to express the 
film effect for each type of radiation in 
terms of an arbitrary, standard radi- 
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FIG. 3. Brass Eq-y-Exp contributed by 
thermal neutrons for all exposures. Ra- 
dium-gamma_ and inherent-gamma_ ex- 
posures have been subtracted Du 
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FIG. 4. Open-window Eq-y-Exp con- 
tributed by thermal neutrons for all ex- 
posures. Radium-gamma and _inherent- 
gamma exposures have been subtracted 
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ation (7), in this case radium-gamma 
equivalent. It was found that the in- 
crease in film density 
rem of thermal neutrons is equivalent 
to the density produced by 2.19, 0.90 
and 0,32 r of radium-gamma radiation 
in the cadmium, brass, and open-win- 


produced by | 


dow areas, respectively 

Unless otherwise specified, an expo- 
sure given in rem refers specifically to 
thermal-neutron exposure. The value 
used is 


1 rem 
= 9.6 * 10° thermal neutrons/cm? 


based on the presently accepted per 
miasible fiux of 2,000 thermal-neutrons 
em?*/sec for a 40-hr work week (17) 

The equivalent-gamma-exposure 
(Eq-y-Exp) results given in Figs. 2-4 
were obtained from the radium-calibra 
tion curve for the particular batch of 
film used. Each point in these figures 
represents the average of at least 24 
exposures, in which sets of 6 different 
radium-gamma exposures were given 
with each thermal-neutron exposure. 
The radium-gamma exposures covered 
a range of 0-9.6r. The net-film densi 
ties produced by these combined expo 
sures were 0-3.5 

From these results, a method was de 
rived for differentiating and measuring 


exposures from a mixture of thermal 


neutrons, y-rays, and 6-particles. The 
method can be easily described by de 
fining the following terms: 


A = total E.q-y-E-xp (roentgens) ap- 
pearing in the cadmium area, 
contributed by thermal neu- 
trons an 
total Kiq-y-E-xp (roentgens) ap- 
pearing in the brass area, con- 
tributed by 
and *y-rays 
Eq-y-Eexp (roentgens) appear- 
ing in the unshielded area, con 
tributed by 
and -rays 
y-ray exposure 
thermal-neutron 
(rem). 


y-rays 


thermal neutrons 


thermal neutrons 
roentgens) 


exposure 


From Fig. 2, it can be seen that 


E = 0.78 X (A B) (1) 
Thus 

D = B — 0.90 
and 

C = B 0.58 * EF (3) 
The beta exposure can then be roughly 
determined by subtracting C from the 
total Eq-y-Exp appearing in the un- 
shielded area, contributed by thermal 
neutrons, y-rays, and §-particles, and 
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FIG. 5. Nomogram for evaluating thermal-neutron and gamma exposures, and open- 
window Eq-y-Exp contributed by thermal neutrons and y-rays for evaluating beta 


exposures 


correcting for the film-packet spectral 
sensitivity to B-radiation. 

Equations 1-3 are represented by a 
nomogram (Fig. 5) to facilitate these 
evaluations (18), 

illustrative example. 
film badge that had been exposed to a 


Consider a 
combination of thermal neutrons, +y- 
rays, and #-particles. The exposures 
(radium-gamma equivalent) appearing 
in the cadmium, brass, and open-win- 
dow areas are 2.28, 2.04, and 1.98 1 
respectively, A — B = 2.28 — 2.04 
0.24 r. 

To use Fig. 5, draw a straight line 
through 0.24 r and 2.04 r on the scales 
labeled “Cadmium Eq y Exp Minus 
Brass Eq y Exp (r)” and “Brass Eq 7 
Iixp (r),” respectively. From the in- 
tersection of this line with the othe 
scales, FE = 0.19 rem, D = 1.89 r, and 
C =1.95r. However, the total expo- 


sure appearing in the open-window 


area is 1.98 r; hence the beta expo- 
0.03 rad. 
in rad (19) must then be corrected for 
the film-packet spectral sensitivity to 


sure This beta exposure 


beta radiation. 

From Eq. 1, it can be seen that if the 
exposure (radium-gamma equivalent) 
contributed by radiation is 
the both the cadmium and 


brass areas, which is the case for y-rays 


gamma 


same in 


having energies 0.15-10 Mev (8), then 
the thermal-neutron exposure can be 
reliably determined when y-rays exist 
the 


gamma exposure can be accurately 


with these energies. However, 


only when the existing 


y-rays have energies of 0.3-3 Mev, the 


determined 


range over which the film badge re- 
sponse is independent of the y-ray 
the 
gamma exposure and C results when 


energy. An over-evaluation of 


the existing y-rays are 0.15-0.3 Mev 
and 3-10 Mev because of the increased 
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Sensitivity of the film badge at these 
The beta-exposure determi- 
appreciably affected 
by, this over-evaluation of C because 
the total Eq-y-Exp appearing in the 
inshielded area will be correspondingly 
The exception is that the beta 
exposure tends to be over-evaluated as 
the gets lower in the 
range 0.15-0.3 Mev. When the y-ray 
energies are known, corrections for the 


energies. 


nation is not 


larger. 


y-Tay energy 


film-badge sensitivity to y-rays can 
often be applied (8). 

Test exposures. Two different 
emulsions in a total of 55 badges were 
exposed to of known 

ombinations of Ra-y’s (0-4.1 r) and 
thermal neutrons (0.1 Eq-y- 
Exp were obtained from radium-cali- 
bration curves for the particular batches 
of film used and were differentially 
evaluated with Fig. 6. 

In general, the errors were random 
ind the results comparable for the two 
The relative errors in the 
interpreted y-ray, thermal-neutron, 
and total y-plus-thermal-neutron expo- 
sures were within +20% in 73, 85, and 
of the cases, and within +10% in 
56, 55, and 84% of the cases, respec- 
The average relative 
+22%, 1+14%, 
respectively. 

Since only part of the error in the 


several series 


1.7 rem). 


emulsions. 


96 Y 


errors 


+6 % ’ 


tively 


were and 


interpreted y-ray exposures is the error 
n the thermal-neutron exposure, the 
y-ray exposures are less accurate than 
the The 


greater accuracy of the total exposure 


thermal-neutron exposures. 
is not surprising if it is assumed that an 
»ver-evaluation or an under-evaluation 

due to errors in the method rather 
than variations in density produced by 
thermal-neutron y-ray 

If the thermal-neutron ex- 


identical and 
exposures 
posure is under-evaluated, for example, 
part of the increase in film density 
inder the brass and in the unshielded 
area produced by thermal-neutrons is 
attributed 


Thus, the y-ray exposure is over-evalu- 


erroneously, to y-rays. 


ited. Because of the multiplying fac- 
tors involved in the equations, there 
would not be an exact compensation in 
the total exposure, but the error in the 
interpretations would tend to be less 
for the total exposure than for either 
the thermal-neutron or y-ray exposures. 

We the 


lensity variations of film badges simul- 


wished to determine film- 
taneously exposed to identical thermal- 
neutron exposure. 

Twenty film badges were exposed to 
1 different thermal-neutron exposures 
of 0.104 
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.26 rem (5 film badges for 
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Radioactivity Measurements Made Faster, 
Cheaper with Vibrating Reed Electrometer 


Measurement of radioactivity in 
radioisotope determination, reactor 
control, air contamination studies, oil 
well logging, and other problems in- 
volving precise measurement of small 
currents, voltages and charges, such 
as precise pH determination and mass 
spectrometry, can now be made 
faster, simpler and cheaper by using 
the Cary Model 30 Vibrating Reed 
Electrometer 

Unusually high sensitivity plus 
high zero stability and ease of instal- 
lation and operation are responsible 
for the greater speed and savings 
The Mode! 30 detects as little as 10°17 
amperes, and measures up to 10-6 
amperes with a precision of 1%. Zero 
drift is less than 0.2 mV in 24 hours 
and less than .02 mV per hour. 


C14, H® DETERMINATIONS SIMPLIFIED 


One widespread application in 
which the Model 30 has been of par- 
ticular value is in determining C", 
H, and S*. Wilzbach and his co- 
workers at Argonne National Labo- 
ratory have developed procedures* 
which simplify these determinations 
in a wide variety of organic com- 
pounds. Samples are converted di- 
rectly to a gas suitable for measure- 
ment with an ionization chamber and 
the Model 30. This simple procedure 
eliminates the necessity for use of a 
precipitate, with its inaccuracy and 
time-consuming, tedious preparation 

Since as little as 10°!” curies of 
radioactivity can be detected, use of 
expensive “tagged” materials can be 
greatly reduced, often enough to re- 
turn the cost of the instrument in a 
relatively short time 


The Model 30 can be used in any 
laboratory and does not require 
costly, vibration-free mountings or 
other special conditions of installa- 
tion or operation. For additional in- 
formation on the Model 30, write for 
bulletin N-2 today. It gives you de- 
tails on applications, references, per- 
formance, operating principle, speci- 
fications, modifications, accessories. 
*Wilzbach, Brown, Kaplan, Science, 118, 522-523 (1953) 


Wilzbach, Van Dyken, Kaplan, , 26, B80 (1954) 
Wilzbach, Sykes, Science 120, . (1954) 








The Cary Model 3 Vibrating Reed Electro- 
meter is capable of detecting a current as small 
as 1.0 X 10-'’ amperes originating in a high 
impedance source. Charges as small as 5 X 
10-'¢ coulombs and voltages as small as .02 
mV can be measured 





AUTOMATIC SWITCHING 
EXTENDS RANGE OF 
HIGH-SPEED RECORDER 


la 
SPECTROPHOT 
VIBRATING REED AMPLIFIERS 


METERS 


APPLIED PHYSICS CORPORATION / 362 WEST COLORADO STREET , 


High accuracy over a wide range of 
values is now possible with a high speed 
strip chart recorder which automatically 
switches between a serics of full scale 
ranges of 0-110, 100-210 and so on wp to 
900-1010 millivolts 

Range switching of the Cary Model 
39 multiple-range recorder is accom 
plished by limit switches at the ends of 
the recorder slide wire, so it automati 
cally selects a higher or lower range 
when the recorder pen reaches either 
end of the scale 

One important application of the 
Model 39, for example, is its use with 
the Model 30 Electrometer to accurately 
measure very small currents by the rate 
of charge method over extended time 
intervals. Additional information on the 
Model 39 is provided in the bulletin de- 
scribed above. 


natruments 
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AGO, ILLING 


Results showed that 
the average film density in each of the 
t+ 1OG ofl 


the true mean density with 95% con- 


each exposure). 
film-badge areas was within 


fidence (20). 


Discussion 


As stated earlier, a l-rem thermal- 


neutron exposure produces the same 
increase in film density under the cad 
mium filter as a 2.19-r Ra-y exposure 
This increase in density is due primarily 
to the 


Cd'™* since a 


capture y-rays derived from 
20-mil filter 


absorbs virtually all of the thermal 


cadmium 
neutrons incident upon it(2/). Several 
authors have studied the energy dis 
tribution of the cadmium-capture y-ray 
spectrum (22-29). In addition, the 
average number of photons emitted pe 
neutron capture for cadmium has been 
reported (30). The photon flux re 
quired to produce |-r exposure, as a 
function of the photon energy, has been 
the film expo- 


reported (31). Hence 


sure under the cadmium filter con 
tributed by 


y-rays was calculated to be 2.1 r, whic! 


the cadmium-capture 


is good agreement with the results of 
this work. 

Although Rausa did not 
determine this value, his results unde: 


directly 


different conditions that were not com 
parable indicate that 10° thermal neu- 
trons/em? (~1 rem) produce an in 
crease in film density under a 20-mil 
cadmium filter equivalent to about 1-1 
Ra-y exposure (6). However, Rausa 
used 20-mil cadmium and lead filters 
superposed on an aluminum film badge 
to differentiate 


gamma exposures. 


thermal-neutron and 
He attributes the 
increase in the film density under the 
lead filter solely to the gamma flux 
inherent with the thermal-neutron flux 
If the increase in film density produced 
by the (n,7) reaction in lead, which has 
a significant neutron-capture cross sec 

tion, is considered in addition to othe 
neutron interactions that may produce 
a significant increase in film densit: 
under the lead filter, then there is bet 

ter agreement between Rausa’s results 
and the results of this work. 

Since l-rem thermal-neutron expo- 
sure produces an increase in film den 
sity under the cadmium filter equiva 
lent to 2.19-r Ra-y exposure, a 100% 
over-evaluation in the thermal-neutron 
and gamma exposures is possible by 
assuming that the density under the 
cadmium filter is due solely to y-rays. 
If there should be changes in the present 
permissible levels for each type of radi 


ation, the advantages of knowing the 


exposure from each type of radiation, 
obtained by the more accurate system 
of differential 
apparent, 


measurement, are 


In personnel monitoring, an addi- 
tional effect that might be significant 
is that due to the body in the neutron 
field. 


previously incident on one side of the 


Most of the thermal neutrons 


badge would be prevented from reach- 
ing it by a body assuming a diffusion 
length in tissue approximately equal to 
that in 


water has an albedo of about 0.8 (car- 


water (2.85 em). However, 
Hence nearly as many 
reflected back out 


through the badge as were prevented 


bon about 0.9). 
neutrons would be 


from reaching it by absorption. No 
work was done during these experi- 
effect, 


but these simple considerations indicate 


ments to determine this body 


that it would not be large. 

Greater uncertainties could be intro- 
duced when personnel to be monitored 
In this 


cuse the badge may measure exposures 


are not in an isotropic flux. 


that are not representative of that re- 
ceived as whole-body radiation. Simi- 


larly, in the case of y-rays, the badge 
may measure y-ray exposures that are 
not representative of that received as 
whole-body radiation because of body 


) 


absorption 52 


Conclusions 


The film badge presently in use at 
the Los Alamos Scientific Laboratory 
for personnel monitoring, with du Pont 
type 502 dental film, can be used to 


differentiate and to measure mixed 


radiations of thermal neutrons, gam- 
mas, and betas. 

The evaluation of the thermal-neu- 
tron exposure is accurate whenever the 
existing y-rays have energies of 0.15-10 
Vev. 
the y-ray 


However, the determination of 
exposure is accurate only 
when the y-rays have energies of 0.3-3 
Mev. 


exposure 


An over-evaluation of the y-ray 


results when the existing 
y-rays have energies of 0.15-0.3 Mev 
and 3-10 Mev because of the increased 
sensitivity of the film badge to y-rays 
with these energies The beta expo- 


sure can be roughly evaluated when 


the existing y-rays have energies of 
0.15-10 Mev. 

The system has all the attributes of 
film-badge monitoring, which include 
& permanent and simultaneous record- 
ing of exposures from "nore than one 
type of radiation with a rugged, small 


and lightweight badge. 
> . * 
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Colloidal Zircony! Radiophosphate 


By S. W. MAYER and 

M. E. MORTON 
Radioisotope Research Section, Veterans 
Administration Hospital, Long Beach, and 
Department of Biophysics, School of Medi- 
cine, University of California 

Los Angeles, California 


Because of the excellent radiation 
characteristics of P** (1) and the advan- 
tages of administering radioisotopes in 
colloidal form for intratumor (2, 3) and 
intracavitary (4) injection, there has 
been increasing application of P** as 
chromic phosphate in the treatment of 
The 


sequence of operations (evaporation, 


inoperable neoplastic conditions. 


muffling, and grinding) needed to con- 
vert freshly precipitated CrP**O, into a 
highly insoluble, colloidal material re- 
quires several days (1), causing decay 
loss and difficulty in meeting emergency 
requests, 

Zircony! phosphate is much more 
than freshly 
chromic phosphate. The latter is solu- 
ble in dilute acid solutions, and Cr** 


insoluble precipitated 


readily forms soluble complexes in the 
presence of chloride ion (4, p. 247) 
Zircony] phosphate has an extremely 
low solubility even in concentrated 
H.SO, (6) and 6N HCl (4, p. 272). 
The insolubility of ZrOHPO, has been 
utilized to finely 
divided form directly 


prepare P*® in a 
applicable for 
injection, avoiding a time-consuming 
sequence of operations. 

A precipitated 
zircony! radiophosphate is prepared as 
follows. To the P*® 
ceived from the Oak 


colloidal form of 
solution as re- 
Ridge National 
Laboratory, add 2.7 ml of 0.1096M 
K,HPO,, followed by 3.0 ml of 0.1096M 
ZrOCl,* plus a volume of the latter 
equivalent to the carrier phosphate 
added at ORNL (25 ug P per me P*, 
before shipping). Add sufficient 0.2M 
NaOH to neutralize the mixture (ad- 
just to isotonicity when desirable), and 
The 


be concentrated after auto 


autoclave to sterilize. prepara- 


tion can 
claving simply by drawing off the rela- 
tively inactive, clear supernatant from 
the white zirconyl-phosphate precipi- 
tate. (Electron-microscopic examina- 
tion of the precipitate reveals loose 
agglomerates of colloidal particles with 
a 50-my median diameter.) The above 
reagents can be added in less than 5 


min. Accordingly, the total time re- 


* Fisher Scientific Co., 633 Greenwich St 


New York 14, N. Y 


quired for preparation is largely de- 
pendent on the autoclaving time. 
Studies of P* distribution after 
zircony! radiophosphate interstitial in- 
jection show that as much as 10% dif- 
fuses from the point of injection, with 
relatively high concentrations in lymph 
nodes as far away as the mesenteric 
region after injection into the muscles 
of the hind legs of rats. Inasmuch as 
one disadvantage of CrP*O, prepara- 
tions is that the P** remains largely 
localized in the needle track, the Zr-PO, 
colloids offer possible advantages when, 
as is frequently the case in inoperable 
tumors, the cancer is spreading and a 
diffusible radiocolloid that follows the 
lymph channels would be desirable. 
After intraperitoneal injection in mice 
with extensive carcinomatous ascites, 
as much as 7 % of the P** migrates from 
13% re- 
mains suspended in the ascitic fluid by 
the third day after injection of Zr-P**O,. 
In test doses administered to patients, 
about 1% of the P** is found in the 
blood after intratumor injection, and 
0.7% is the the blood 
after intraperitoneal injection in exten- 


the peritoneal cavity, and 


maximum in 


sive carcinomatous ascites. 

Zircony| radiophosphate can be pre- 
pared in a colloidal form that does not 
precipitate, even after weeks of stand- 
ing, by adding a four-fold 
0.22M zirconyl nitrate to an 0.05M 
K,HPO, 


phosphate. 


excess of 


solution containing radio- 


Electron-microscopic ex- 
amination of the stable colloid shows 
that the median particle diameter is 
Addition of alkali to the dis- 


persion precipitates the excess zirco- 


25 muy. 


nium and coagulates the colloid. In- 
terstitial injection of the stable colloid 
P*-distribution pattern 
very similar to that following injection 
of the precipitated ZrOH PO, colloid 

possibly because the colloidal dispersion 
Zr-PO, 


colloids have also been prepared in the 


results in a 


is coagulated at tissue pH. 


presence of soluble proteins and macro- 
molecules to produce several varieties 
of P® 
diffusion characteristics in tissue. 


colloids having a variety of 
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Wide-Beam 
Fluorescent 


X-Ray Source 


By H. V. LARSON, |. T. MYERS, and 
W. C. ROESCH 
Radiological Science 
Hanford Atomic Products Operation 
Richland, Washington 


De partment 


Energy-sensitivity studies of gamma- 
ray instruments have indicated strong 
variations in sensitivity in the energy 
range 200 kev (1, 2 These 
studies have been made using heavily 
filtered X-rays to 
mately monoenergeti: 


below 
provide approxi 
photons De- 
spite the heavy filtration, there remains 

energy ol 
their 
an energy range in which the detector 
sensitivity varies rapidly with energy 
be The ‘effective 
energy” of such filtered beams is deter 
mined 
In this way, an average is obtained that 


a considerable spread in 


these rays; consequent) use in 


can misleading 


by absorption measurements 
may represent a different weighting of 
the energy spectrum than that made by 
the instrument. We oided 
these difficulties with 
energetic X-rays of less than 200 key 


have ay 
nearly mono 
derived from K-fluorescence 

Nearly 
microradiography of 
tions (3) and for metallurgical micro 
radiography have already 
developed, the K 
X-rays produced by irradiating selected 


monoenergeti sources {for 


histologi ST aI 
(4) heen 
using fluorescence 
secondary targets with ordinary X-rays 
suitable for 
the 
tilable It was 
ippa 


fa beam unl 


These devices not 
instrument calibratior 
small 
possible to increase the size of an 
ratus of this sort so that 


form in intensity 


ure 
bec ause of 


beam size ay 


to within a few 











Rodiotor 





6"0.D. brass tubing 


Std. 6" steel pipe 





x lead sheet 


X-RAY SOURCE is constructed of standard 6-in. steel pipe covered with !4-in. lead sheet. 


Standard-brass-tubing sections slide into pipe to support collimators and filters. 


Second 


collimator captures photons scattered by first one; third collimator minimizes scattering 
from 30-cm beam trap into fluorescent beam emerging from side portal 


cent over a 6-in.-diameter circle could 
be obtained with dose rates adequate 
for instrument calibration and similar 
studies 

A 220-kvp industrial X-ray machine 
was used as the source of primary radi 
ation. The minimum voltage to which 
this machine could be adjusted was 60 


kvp. 


voltage that minimized scattered radi- 


This did not permit selecting a 


ation for characteristic X-rays whose 


energies were below 60 kev. A lower- 
voltage machine, particularly one with 
a beryllium window for greater inten- 
better. 


was possible to achieve very satisfac- 


sity, would be However, it 
tory results with the machine described. 

The source is shown in the illustra- 
tion. With the radiator removed and 


the X-ray machine operating at 15 ma 





Characteristics of K-Fluorescence X-Rays from Various Sources 


EB flective 
Radiator thi 


material 


Ane 


radiator 


Copper foil None 
Cadmium sheet None 
La(NO,),6H,0 +6 None 
H,WO, ; 16 
Lead foil f 14 
UO» 18 


if oltage of 
X Tray K 


machine (kup ker 


energy 


60 
60 
60 
S4 
106 
130 


in beam (% 


Scattered Vaxrimum Uniformity 


radiation dose rate in 6-in 


« 


: beam a) 


mr /hr 


1,200 





100 
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and 60 kvp, the dose rate at the instru- 
ment calibration position was less than 
2% of the dose rate measured with the 
radiator in position. This was re- 
peated for all the radiators (using the 
conditions given in the table) with the 
same resuits 

Selection of the radiators was hased 
on the energy of the K X-rays produced 
ind on the availability of materials. 
Those chosen were copper, cadmium, 
lanthanum, tungsten, lead, and ura- 
nium. Copper, cadmium, and lead 
were available in the form of metallic 
foils which made satisfactory radiators; 
lanthanum, tungsten, and uranium 
were used in the form of chemical com- 
pounds. Lanthanum nitrate was ob- 
tained in sheet form by melting small 
crystals and allowing the liquid to 
solidify in a mold. The tungstic acid 
and uranium oxide were mixed with 
liquid styrene and the styrene poly- 
merized by heating. The compounds 
used were chosen so that the desired 
metal was much higher in atomic num- 
ber than the other elements present, 
These elements of low atomic number 
gave very soft K X-rays that were 
largely absorbed by the self-filtration 
in the radiator. The radiators were 
mounted on 6-in.-brass-tube holders. 

The radiations emerging from the 
side port were studied by absorption 
measurements with aluminum and tin; 
a free air chamber was used as the de- 
tector. For copper, cadmium, and 
lanthanum radiators, the X-ray ma- 
chine was operated at its lowest volt- 
age, 60 kvp, but still the average energy 
of the scattered radiation was higher 
than or equal to that of the character- 
istic X-rays. This made it impossible 
to use filters in the side port to mini- 
mize the scattered radiation. Further- 
more, thin rather than thick radiators 
had to be used to minimize the scat- 
tered component. Fortunately, ade- 
quate intensities with sufficiently small 
cattered contribution were obtained 
vithout difficulty 

For the higher-atomic-number mate- 
ials, the X-ray machine could be ad- 
justed to somewhat above the fluores- 

nt threshold and filters used to 
remove scattered rays and characteris- 
tic L, M, ete., X-rays. The results of 
these absorption measurements are 
given in the table. Theoretical ab- 
sorption curves calculated from 
Ke = + Kee + Kye? + 
where K,, Ke, ete., are the initial rela- 
tive intensities of the Ka,, Kaz, KB,, 
K 8, lines in the fluorescence radiation, 
agreed very well with the observed 
points except at low relative intensities; 
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Nuclear Instruments By Daystrom For 


RESEARCH and POWER REACTORS 


Composite Safety Amplifier Single Channel Analyzer 
Compensated |onization Chamber Power Supply Period Amplifier 

Log Count Rate Meter Linear Amplifier 

Log N. Amplifier Linear Preamplifier 

Magnet Amplifier Scalers 

Sigma Amplifier 30 Watt Transistor Magnetic Amplifier 
Compensated lonization Chamber Paralle! Plate lonitation Chamber 
Remote Monitron Custom-built Equipment 


At The International Atomic 


VISIT OUR “peat, Exposition In Cleveland, Ohio 
NO. 628 Dec. 10 to 16 





ideal 
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for a 
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career! 
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* If you think 
Fe it you have the first... 
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a * And you know 
you have the second... 


* We can provide 
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p dels t ica aeronautical engineers 


metallurgists 
mechanical engineers 
chemical engineers 
engineering physicists 


experience You may be qualified for 


our program to develop a 
nuclear aircraft engine 
if you have at least a 
B.S. degree from an 
Vie) a 4 folsmme| accredited college and up 
to 5 years’ professional 
experience. Previous 
related experience is 
altiat-tol a desirable but not essential. 
Please send a complete 
resume immediately to 
Mr. Paul Smith, Office 13, 
Employment Department. 


PRATT & WHITNEY 
AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 


East Hartford 8, Connecticut 





Why Use Fluorescence 
X-Rays? 


Fluorescence X-rays are those 
emitted by atoms as they lose energy 
after being raised to excited states 
by the photoelectric absorption of a 
primary X-ray. The fluorescence 
X-rays have energies equal to the 
differences in energy of the atomic 
states involved. If the photoelectric 
absorption resulted in photoelectron 
emission from the K-shell, the fluo- 
rescence X -rays produced differ very 
little in energy and for many pur- 
poses are considered monoenergetic. 

Atoms may also scatter the pri- 
mary X-rays. The intensity of the 
scattered rays possesses a minimum 
at right angles to the primary beam 
while the fluorescence rays are 
emitted isotropreally. The ratio of 
intensities of fluorescence to scat- 
tered rays is a maximum for pri- 
mary energves just suffice nt lo cause 
photoelectron emission from the 
K-shell. 

If an X-ray machine is used to 
provide the primary rays and is 
operated at a potential to provide 
such ene rgves, most of the scattered 
photons will have energies that are 
lower than those of the fluorescence 
X-rays. To secure the greatest 
ratio of fluorescence to scattered in- 
tensity, the detector system should 
be placed at right angles to the pri- 
mary beam, the X-ray machine 
voltage should be as low as possible 
consistent with the desired yield of 
fluorescence X-rays, and light ju- 
tration of the radiation so produced 
should he Uist ! 





here the contribution of scattered 
radiation of energy greate! than the 
fluorescence X-rays was seen By 
extrapolation of the tails of the curves 
back to the vertical axis, a measure of 
this contribution was possible. The re- 
sults of this extrapolation are given in 
the table. The scattered rays gave 
in every case an acceptably small 


contribution, 
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NOVEMBER NUCLEONICS 
PREVIEWS 
CLEVELAND 

ATOMIC EXPOSITION 


The editorial feature of November NU- 
CLEONICS, the Buyers’ Guide Issue, will be 
a run-down on the 1955 Atomic Exposition 
which will be held in the Cleveland Public 
Auditorium, December 10-16. The staff of 
NUCLEONICS have compiled a compre- 
hensive list of exhibitors as well as the pro- 
ducts they’ll display at the Exposition. This 
list is virtually a WHO’S WHO in Nuclear 
Energy representing the important pro- 
ducers of atomic energy, reactor designers, 
builders, makers of isotopes, instruments, 
components and allied products. This will be 
an important conclave of important people 
in Atomic Energy. Important management, 
engineering and scientific personnel from 
nuclear energy and allied fields will be there 
as will thousands of members from the 22 
business and technical organizations partici- 


We'll see you at the 1955 Atomic Exposition, Cleveland 


A McGraw-Hill Publication 


330 West 42nd Street, New York 36 


pating in the Nuclear Congress. This will be 
the largest and most comprehensive nuclear 
energy conference undertaken thus far. 

NUCLEONICS will at the Exposition, too, 
with representatives at our exhibit... Booth 
Number 416. The NUCLEONICS representa- 
tives who are specialists in the nuclear energy 
market will be free to discuss present and 
future market possibilities and how you can 
effectively “research” your product through 
NUCLEONICS magazine. They will be able 
to tell you how you can get your product story 
told to more than 12,000 top executives, re- 
search scientists, physicists and engineers 
(all buying influences) in nuclear energy. If 
you have a product with applications in this 
field, you will surely want to discuss it with 
the NUCLEONICS men at the 1955 Atomic 
Exposition, 


Romemben the Dales 
Auditorium, December 10-16, af Booth Number 416. ros 
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Mantuimaaaatiia The Effect of Light 


ARAN HEAY on Ceric-Cerous Dosimetry 
AND TIMER By S. W. NICKSIC and solutions were allowed to stand in the 


for optimum speed pA R. WRIGHT dark for several hours, Very large 


California Research Corporation changes took place on exposure to 
and accuracy Richmond, California direct sunlight, and significant redue- 

tion occurred when the solutions were 
The usual chemical dosimetry meth illowed to stand in the ultraviolet 


ods are based on spectrophotometri: light of the spectrophotometer 





measurement of ferrous-ion oxidation Table 1 illustrates the magnitude of 
or ceric-ion reduction by a radiation the changes that can occur in normal 
source in a given time (J Although laboratory operations. The first four 
omitted or minimized in previous dis- entries show the effect obtained when 
cussions (1-4), it has been observed in 1,000, 750, 500, and 250 micromolar 
this laboratory that the effect of light ceric sulfate solutions in 0.8N H.SO, 
(either visible or ultraviolet) must be were placed in a laboratory window on 


recognized to obtain reliable and re a somewhat overcast day, The expo- 





producible ceric-cerous dosimetry data sures were made simultaneously in 





The ultraviolet absorption of ceri identical glass containers. An exami- 








sulfate solutions was measured for the nation of these data reveals that the 
preparation of a calibration curve in amount of ceric ion reduced in this 
the monitoring of a cobalt-60 source experiment was independent of the 
On rechecking the absorption of the initial concentration. However, when 
unirradiated solutions that were allowed — the effect of light is expressed in terms 
to stand for several hours in ordinary of percentage change in concentration 
light, a significant decrease in ceric-ion column five), the value varies mark- 
concentration was observed. Further edly with dilution. This is further 
investigation showed that no change in illustrated by the additional entries in 


ceric-ion concentration occurred where ‘Table 1 showing the changes in concen- 





TABLE 1— Effect of Light on Ceric lon Concentration (Ceric Sulfate Solutions) 


Solution concentration 
micromoles / liter 
Change in 
Expo ire Before { fler concentration 


‘ 


Light source hy er posure ex posure - 


Daylight (inside) 1,000 920) 

¢ 750 670 
500 120 
250 170 


Daylight (inside 
Daylight (inside 
Daylight (inside) 
Room light (fluorescent 125 115 
Room light (fluorescent 9.5 
Ultraviolet light of spectrophotometer’* 


* Applied, Physics, Inc., Model 11 Spectrophotometer 





TABLE 2—-Co*®’ Sources Monitored by Chemical Dosimetry 


TODAY to our American repre- 
for technical data on the 
line of EKCO equipment Fluz 
Source Date (10° /hr VM ethod Laboratory 


. BNL No. 10 Jan. "52 87 Ferrous-ferric Brookhaven National Lab 

ELECTRONICS, LTD Sept. 54 32 Calculated California Research Corp 
he ) Sept. 54 30 Ceric—cerous California Research Corp 

Hes a ervice BNL No. 32 Sept. 54 5. 65 Ferrous-ferriv Brookhaven National Lab. 
AMERICAN TRADAIR CORP Oct. 54 3.62 Ceric—cerous California Research Corp 


; " 
Long iSiat Lity b, New York 
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tration observed on exposure of ceric 
sulfate solution to other light sources. 
Secause it is convenient to use dilute 
solutions such as these for monitoring 
gamma sources, an appreciable error 
can be introduced by any light source. 

The effect of light described could go 
unnoticed in many volumetric determi- 
nations where relatively high concen- 
trations of the order of 0.1N or 0.5N 
are employed. Except for Young (4), 
who reported that a small but detect- 
able deterioration was evident in solu- 
tions stored in diffuse light rather than 
in the dark, solutions of ceric salts have 
been regarded as very stable to light 
6,7). On the other hand, dilute solu- 
tions, which are required in ultraviolet- 
spectrophotometric procedures, can be 
much more susceptible to error due to 
light-induced deterioration. Never- 
theless, even in spectrophotometric 
work the effect of light has not been 
discussed (1-4). 

After completing our experimental 
work, reports were found to the effect 
that water solutions, containing ceric 
perchlorate and perchloric acid evolve 
oxygen upon absorbing ultraviolet 
light; ceric ion is reduced in the process 

8-10). This reaction was quantita- 
tively studied (9) with gross quantum 
yields as high as 0.162. It is, there- 
fore, not surprising that ceric sulfate 
and ceric nitrate solutions are also 
affected by light. This can readily be 
demonstrated by visual comparison of 
dilute solutions that have been exposed 
to sunlight with equivalent solutions 
that have been stored in the dark. 
With the increasing need for an accu- 
rate measurement of gamma-ray inten- 
sity, photochemical reduction of ceric 
ion assumes an increasing analytical 
significance 

With chemical dosimetry, for high- 
flux gamma sources, it is convenient to 
york with a stock solution of O.5N 
ceric sulfate in O.8N H.SO,. This 
solution is reasonably stable when 
stored in the dark. Appropriate dilu- 
tions with O.SN H.SO, can then be 
made, and the diluted solutions can be 

tored in the dark for several hours* 
until photometric measurements can 
be obtained. All unnecessary expo- 
sures to light should be avoided, in- 
cluding prolonged exposure to the light 
source of the instrument. A recording 
pectrophotometer is convenient for 
this purpose. When exposure to light 


* No change was observed after 4 hr, but 

nger storage of the dilute solutions is not 
recommended The stock solution can be 
tored for many months. 
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is avoided in this way, good results can 
be obtained in chemical dosimetry by 
the ceric sulfate method (see Table 2 


* > * 


The authors would like to express appreci 
ation to Messrs. J. G. Carroll and R. O. Bolt 
for their helpful comments This work wae 
Atomic Energy Com 
I1-1)-174 


supported by the U. 8 


mission under Contract AT 
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Film-Badge Dosimetry: Development 


of a Standard Calibration Curve 


By D. G. BOYER 

Health and Safety Division 
Idaho Operations Office 

National Reactor Testing Station 


Idaho Falls, Idaho 


A comparison of 834 daily calibration 
curves of density vs dosage have been 
studied using 10 different film lots of 
DuPont type 552 dosimeter film pack- 
ets. 
ard curve simplifies analyzing photo 


The results indicate that a stand 


graphic film for personnel monitoring 
with as accurate, if not more accurate 


results than those obtained in the past 


Monitoring Procedure 


Personnel monitoring, in its broadest 
sense, is a health physics function that 
calculated to 


includes measurements 


determine the extent of external and 
internal exposure to radiation for per 
where a significant 


likely to be 


sons who work 


quantity of radiation is 
encountered 


At the National Reactor 


Station, the two chief devices used for 


Testing 


external personnel monitoring are film 
badges and ionization chamber ‘‘ pen 
cils.”’ The pencils have a range of 0 
300 mr and are 
the magnitude of the radiation received 
If an 
noted, 


read daily to indicate 


excess amount of discharge is 


the 
pulled and developed nonroutinely 


individual’s film badge is 


The film badge utilizes a two-film 
packet 
0.05—50 


radium 


with a measurable range o 


roentgens when exposed to 


gammas. A portion of the 
film is covered on both sides by a l-mm 
filter for dis 

The portion 


or “‘open window 


cadmium low-energy 


crimination remaining 
is covered only by 
the paper wrapping of the film packet 
which absorber of 


gives an approx 


mately 30 mg/cm The badge used 
is similar to the Oak Ridge model with 
two sturdy metal frame parts sliding 
othe The 


filters fasten on the inside, the top one 


into each box-fashion 


being perforated for convenience of 


X-ray marking 





Radium Gamma 


en windo 
f dow, 


Unranium Beto 


025050075 iO i125 i150 i175 20 


Dosage (roentgens) 











FIG. 1. Averages of 834 radium-gamma 
(open-window and shield densities) and 834 
vranium-beta calibration curves 





»« ®&y 








sage (roentgens 





FIG. 2. Average points of 10 high-level 
curves fall within the confidence limits of the 
standard curve 
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The film packets are developed 
weekly with a set of control film ex- 
posed to radium gammas and uranium 
betas. According to Solon (1), the 
densities produced on the film by 8- and 
y-radiation are independent of the 
order in which the radiation is received. 
This is implicit when the energy of the 
radiation expected is of the same rela- 
tive energy as radiation from radium 
and uranium 

\ complete record is maintained on 
ill persons at the station who utilize 
the personnel-monitoring services. 
Che current record is cataloged during 
the accumulation of data. It is later 
permanently filed in alphabetical order 
by surname and cross referenced with 


i file of numerical badge listings. 


Ideed for Study 


In the past it has been the practice 
of this installation to develop a com- 
plete calibrated series of film packets 
with each batch of film developed. 
With an ever-increasing load, this no 
longer seemed practical or necessary. 
It has been indicated that this is not 
practical where small operations of less 
than 100 persons are concerned (1) 
In the case of a larger operation, the 
problems confronted are greater. 

An excessive amount of time and 
film is required to complete a full cali- 
bration series for each developed batch. 
Especially is this true where from two 
to three batches of nonroutine film are 
developed per day totaling upward to 
2,500 packets per week. This requires 
exposure, development, densitometer 
reading, and plotting of an ever greater 
number of control film. Based on an 
s-hr day, it requires 3 days to complete 

beta calibration with uranium as a 
tandard. Witha25-mg radium source 
it 20 em, an S-hr day is needed to com- 

ete a gamma calibration set 

It is felt that random selection of 

rol film is not a representative sam- 
the film lot By investigating 
sults of 834 calibration curves for 
past two years, and their deviation 

m the mean, it is hoped that a more 

rate and simplified method of do- 
eter-film interpretation will result 


Experimental Results 


Magill has stated (2): ‘‘ Considering 
en film and developer, the condi 
development within normal 

ts can have only the effect of chang- 

iz the density produced by a given 
exposure and the density difference of 
two exposures In a plot of expo- 


ire against density these two changes 
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can be resolved by horizontal transla- 
tion and change of the slope of the 
curve, while the shape of the curve is 
unchanged.” 

Further study and observation of 
hundreds of curves corroborate the 
statement that the shape of the curve 
remains unchanged, but, due to the 
variables involved, the slope changes. 

A comparison was made of the sensi- 
tivity of the film lots used. Ten film 
lots were investigated and used during 
the 2-year period of study. Ten sam- 
ples from each film lot were exposed to 
500 mr of radium gammas, the densities 
were read on a Photo-Volt Model 105-R 
densitometer 

Because of the extended period of 
time of study it was impossible to de- 
velop these films simultaneously. 
However, all were processed in Kodak 
Liquid X-ray Developer and Fix. A 
t44-min developing time and 12-min 
fixing time at a controlled temperature 
of 20 + 0.5° C were used in all cases. 
The film lots gave average densities of 
0.419-0.528 with a 1-15% deviation 
from the mean—a fluctuation well 
within usable limits. With this con- 
clusion reached, it was within our scope 
to average all control points used in 
the past 2 years as a standard calibra- 
tion curve 

The average of each of the 21 points 
normally used in our curve of density 
vs dosage was found. The variance 
was obtained for each point by squaring 
the difference from the mean and divid- 
ing by the degree of freedom (8). The 
results (Fig. 1) were obtained from the 
834 daily curves dating from January 1, 
1953, to September 12, 1954, during 
which time 10 different film lots were 
used. 

To check further the accuracy of 
such a curve, a group of 60 (20 each of 
0.1, 0.25, 0.5 r) control films were ex- 
posed to the dosage ranges most com- 
monly encountered in field-exposed 
monitoring film. These were then de- 
veloped in groups of 3, 1 from each 
level, simultaneously with daily film 
processing, which included a complete 
set of control film. The three films 
were then interpreted from the curve 
plotted from the regular control film 
and a comparison made with the stand- 
ard or average curve. The exposure 
evaluations made with the daily con- 
trol films showed an average error of 
13.3% Evaluation with the standard 
curve had an average error of 7.7%. 

In addition, the average of 10 high- 
level calibration curves, from 1 lot 


ranging from 0O.1- to 5O0-r exposures 
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were compared with the standard curve 
obtained from 10 film lots. The shapes 
of the two curves (Fig. 2) are nearly 
identical and well within the deviation 


expected. 


Use of a Control Point 


There is always the possibility of un- 
expected changes due to fluctuation in 
film-lot sensitivity and development 
procedures, which would result in a | 
density change of a given film batch. 
It is therefore suggested that some type 
of control film be developed with each | 
film batch. A blank should always be | 
developed to determine the inherent 
filrn density. 

In addition, a predetermined point 
may be advisable. The accepted confi- 
dence limits of the average curve have 
been set at 95%, or two standard devi- 
ations. By choosing an arbitrary con- 
trol point at 1 r, and developing a con- 
trol film with each batch, one may 


detect any fluctuations that might ex- 
500 cc. ionization chamber may be positioned up to 


ceed the expected deviation set by the 
limits. If the density of the control is 100 ft. from operator permitting continuous monitoring 


within the confidence limits, the inter- of high radiation intensity without hazard to personnel. 


pretation should then be obtained from 


the average curve. In the event » NUCLEAR-CHICAGO’S NEW “CUTIE PIE” 


control point falls outside the limits, 


and the inherent film density has been for Beta, Gamma and X-ray monitoring 


subtracted from all density readings, 
the curve may then be rotated around This all new “Cutie Pie’ provides high speed, accurate 
the zero point to place the control point measurement of beta, gamma, and x-ray field intensities 
within the limits of the curve. ae ‘ ‘ , . 

—is ideal for personnel protection, industrial radiography 


Since the purpose of personnel moni- . 7 ae 
toring is for the protection of the indi- uses, decontamination procedures, or remote monitoring. 


vidual, curve rotation should give re- A large 0.7 mg/cm? window covers the entire end of 
sults of a conservative nature. For the chamber and permits measurement of beta energies 
aay onde - atthe wlan down to 50 KEV with good REP calibration. Beta sensi- 
curve should be rotated only until the tivity is such that one microcurie of carbon-14 gives a 
control density falls within the limits full scale deflection on the low (25 mr/hr) range. 
of the curve. On the other hand, if A window shield is provided to cut out betas when 
the control-film density is lower than , , ‘ ’ 
reading only gammas or x-rays. Operation switch in- 
irve itself falls on the control point cludes three ranges to 2500 mr/hr, zero set, and battery 
In both cases results will be biased on check positions. All critical components are hermetically 
the conservative side, Experience, sealed, assuring highest degree of stability and accuracy. 
however, indicates that in most in- Special retractable legs and extreme light weight give this 
MOREE FOR SUNT ORR SNS unit an operating convenience unmatched by any other 
-_ similar instrument on the market. Write today for full 
The author is indebted to F. V, Cipperly, information. 


f the Personnel Monitoring Branch 
access to all files and records and to *Gamma ray energy dependence is linear within + 10% 


Earl Ebersole and Mack Wilhelmsen for from 50 KEV to2 MEV. 


technical advice 


mean nuclear - chicago 


Mixed Beta-Gamma exposures 


the limits set, rotate the curve until the 


vdijustments 
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Low-Energy Scattered Radiation 


Inside a Cylindrical Co 


By WILLIAM BERNSTEIN and 
ROBERT H. SCHULER 
Brookhaven National Laboratory 


{ pton New York 


The presence of soft components due 
to scattering of the primary radiation is 
usually neglected in the use of radiation 


" irradia- 


from large Co™ sources. In 
ting material of high atomic number, 
the 


ponent leads to a significant increase in 


existence of a low-energy com 
the energy absorbed over that expected 
from a source emitting only 1.17- and 
1.33-Mev gamma radiation. The mag 
nitude of this low-energy component i 
demonstrated in the following expe: 
ments using 4 scintillation spectrome 
ter and a high-Z chemical dosimete: 
The spectrum typical of cylindrica 
kilocurie Co sources (/) was measured 
with a Nal-T! scintillation spectrome 
ter. The detector was placed inside a 
standard source, which was activated 
to a level suitable for these measure 
ments. The spectrum, uncorrected for 
crystal efficiency and Compton pro 
the 


the illustration 


crystal, is 
The 


trum from a small piece of Co 


esses occurring within 


shown in sper 
wire 
which should not produce significant 
scattered radiation, does not show the 
low-energy peak present in the curve 
and is relatively flat below 500 key 
After 
tained from a low-scattering source of 


the Compton distribution ob 


the same photoline intensity is sub- 
tracted and the curves normalized for 
crystal efficiency (2), the 
area under the low-energy peak to that 


the ratio of 


under the photolines gives the fraction 
of the total number of quanta in the 
soft If the 
spectrum is multiplied by the energy 


component. normalized 


the fraction of the total energy due to 
the scattered radiation is given by the 


60 


Source 





Number of Quonto 


jl } 
0.5 1.0 
Energy (Mev) 





is | 











RADIATION SPECTRUM from large Co? 
source as detected in Nal-T! crystal 
(before normalization for counter effi- 
ciency). Shaded area represents spec- 
trum from low-scattering source 


ratio of the corresponding areas, It is 
12% of 
the number of quanta and 2% of the 
total the soft 


component. which 


estimated that approximately 
energy are found in 
xperiments in 
the source was surrounded with various 
materials other than air show that the 
low-energy radiation is produced largely 
by scattering within the source itself. 
The this 
radiation is illustrated by a comparison 


importance of scattered 
of the decomposition rate of methyl 
iodide to that of ferrous sulfate oxida- 
tion. Measurements were made in a 
cylindrical source (3), with and without 
a 2-mm lead sheath surrounding the 


sample. The lead sheath serves to re- 





Comparison of Methyl lodide Decomposition to Ferrous Oxidation 


Fe oxidized ] 
10° moles /l/ 


(eq l/mon 


Large cylindrical source * 10.55 
Large cylindrical source + Pbt 8 00 


Small sourcet 


* ef ref, 3 t Sample sheathed -with 2-m 


0.193 


1 lead to filter out soft 


produced l. production 


min X 10°) Fe oxidation 


2.15 0.204 
1.29 0. 161 


0.0297 0.154 


component t cf ref. 4. 
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PROBLEM: GRAVITY 


Interested in it? So are we! 

For part of the work in advanced design at Martin 
includes an overall search into the basic laws of the 
universe—probing the unknown in every field that 
relates to airborne systems. 

As a result of this far-reaching program of ex- 
ploration—which includes the establishment of an 


independent laboratory for pure and advanced re- 


search —exciting new long-range developments have 
created exceptional opportunities at Martin on proj- 
ects of the highest priority and importance. 
Opportunities such as these are an engineer's 
dream!...If you are one of the many creative engi- 
neers who are lost in large organizations, anchored 
to static, non-creative jobs — ceiling zero, visibility 
zero — you'd do well to look into the Martin story. 
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DIALS 
POINTERS 
NAME-PLATES 
PANELS 
SPECIAL 

APPLICATIONS 

To ALL 

Government Specifications 


® Radioactive 
® Phosphorescent 
® Fluorescent 


and other types of finishes 








High Precision Calibration 


We offer a free engineering 
service. 


Write for our bulletin 


CANADIAN 
RADIUM & URANIUM 
CORPOR ATION 


(An American Company) 


630-5th Ave., N. Y. 20, N. Y. 
Telephone-—Circle 6-0460 


imquire DUPLICAN 
{Photo contact process 


Please about ou: 








Now in Use 
In Thousands of Labs! 


PROPIPETTE 


The safe accurate Pipette Filler for 
isotopes, Cyunides, Acids, Bacteria 
and Other Dangerous Solutions 


This amazing new instrument is now stand 
ard equipment in government, medical and 
industrial laboratories. Offers more precise 
measurement (to 0.0! cc), more complete 
control, and avoids all risks of mouth pi 
petting. Holds set level indefinitely, fits any 
pipette, operates easily with one hand. Order 
a supply of PROPIPTTES now, $6.90 each 


INSTRUMENTATION ASSOCIATES 


Circle 5.5590 


Send for current list of 





new sctentilt nsfrumens 





17 West 60th Street, New York (23), Dept. P.1 





move most of the low-energy compo- 
nent, which is preferentially absorbed 
high-Z Photoelec- 
trons from the lead were absorbed in 


in the material 
5 mm of water between the sample and 
the The 
from the lead was shown to be small. 
The data in the table shows that filtra- 
the lead sheath decreases the 
methy] 


lead, fluorescent radiation 


tion by 


relative energy absorbed in 


iodide by 27%. Comparison with 


data obtained using a small source (4 
which would not significantly scatter 
radiation, shows the lead filter used in 


the large source to be nearly completely 


effective. Weestimate from the chemi- 
cal measurements that approximately 
2-3% of the total energy is present in 


the low-energy component. 
* * * 


We wish to thank B. Manowitz for suggeat- 
ements and for preparing the 
used in the cryatal 
pe rfor med 


ing these measur 
low-level Co source 
The 


auspices 


reaea rch 
of the U. 8 


apectrometry was 
inder the 


Energy Commission 


Atomic 
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Preparing “Built-Up” Films 
of Cobalt-60 Stearate 


By DANIEL T. HAWORTH*, JOHN R. KOCH, 
ROBERT J. MARTINOVICH,T and JOHN G. SURAK 


Marquette University, Chemistry Department, Milwaukee 11 


Mono- and multilayer films of bar- 
ium, strontium, and calcium have been 
the 
While a variety of sub- 


prepared by Langmuir-Blodgett 
method (1), 
stances can be deposited as mono- and 
multilayers, the preferable substance 
has been stearic acid and soaps. 

The 


formed by spreading a layer of stearic 


monomolecular films can be 
acid on the surface of an aqueous solu- 
tion of a divalent cation and maintain- 
ing a constant surface pressure on this 
film by means of a piston oil such as 
oleic acid. By immersing a glass, 
mica, or metallic slide through the sur- 
fuce of the aqueous solution and with 
a monolayer of the 
the The 
deposition rate is increased by increas- 
concentration of the 
Multilayers can 


be built up by repeated immersions 


drawing it slowly 


metal soap forms on slide 
ing temperature 


divalent ion, and pH 


Radioactive films introduce a rela 
tively simple and accurate technique 
for studying the variables upon which 
Suilt 


pre 


deposited films are dependent 
Co” 
pared, the relationship between the 


up” films of stearate were 


activity and number of monolayers 
determined, and the % conversion to 
the metallic soap was determined by 
varying the pH of the “bath 


Experimental 
The 


prepared by reacting Co 


radioactive metallic soap was 
1IOns in an 


aqueous solution with stearic acid on 


Wisconsin 


the bath surface. One mililiter of Co 
(1.4 me) was diluted to one liter with 
distilled water containing 10~*M CoClo. 
Ten-mililiter aliquots were taken from 
this stock solution and diluted to one 
liter. Two hundred and fifty mililiters 
of the solution was used as the bath 
for the deposition of the radioactive 
The bath specific activ- 

1.34 « 10" 
The cold-to- 


radioactive-cobalt ratio was 3.16 * 10 


monolayers. 
ity was 1,989 dps/ml or 


atoms of Co per bath. 


The layers are deposited on glass 
microscopic slides, which were dipped 
into molten paraffin and rubbed down 
film. This operation 


to an invisible 


enhances depositing the initial layer. 
To deposit the layers on only one 

side, the slides are joined together with 

After de 


separated for 


a water-proof layer of wax 
the 


independent determinations 


position slides are 
A small! amount of stearic acid is dis- 
1: 1,000 


two drops of this solution are 


solved in benzene One or 
placed 
within a moving thread on the surface 
of the bath This silk 
thread that is previously soaked in a 


The 


silk barrier expands immediately upon 


barrier is a 


benzene-paraffin wax solution 


adding stearic acid-benzene solution. 


Upon benzene evaporation, a layer of 


stearic acid forms 4 small drop of 


Appress: St. Louis Univer 
Mo 


(DDRESS 
kia 
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St. Louis 
Philips 


t PRESENT Petroleum 


Barttlesville 
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Nurnber of Monolayers 














Co” activity vs film thickness 








nw a” CO 
Percent Conversion 











FIG. 2. pH vs % conversion to stearate 


oleic acid placed on the outside of the 
barrier acts as a piston and compresses 
the stearic acid to a monolayer. The 
solution is permitted to stand several 
minutes to allow the system to come to 
equilibrium. Small white particles of 
stearic acid appear on the surface of 
the bath if an excess amount of the 
tearic acid-benzene solution is used, 
A Pyrex tray (10 & 20 cm), coated 
vith a thin layer of paraffin wax, is used 
to contain the radioactive aqueous solu- 
tion. The wax layer is removed after 
each experiment. It is important to 
remove all traces of oleic acid as a min- 
ite amount of the piston oil prevents 
the stearic acid from spreading so as 
to form “lenses” inside the barrier. 
When the apparatus is not in use, it is 
ered to keep dust particles out of 
the tra\ 

The Langmuir-Blodgett technique is 
ployed to transfer the radioactive 
onolayers to the glass slides. The 
les are separated and the activity 
measured between each dipping with a 
cale-of-64 using a G-M end-window 
yunter (3 mg/cm?) with 18% geome- 
To study the pH dependence on 
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Whatever 
Your 
Vacuum 
Needs... 


BEACH- 
RUSS 
Can Meet 
Them 


Beach-Russ Model 0 
Portable Vacuum Pump 


Beach-Russ High Vacuum Pumps are 
available in a complete range of types 
and sizes to meet any vacuum need 
From the smallest | c.f.m. portable unit 
for testing and dehydrating work, to the 
large 1800 c.f.m. units for process opera- 
tions, these precision-built 


BEACH-RUSS 
Vacuum Pumps 
give 

Fast ‘““Pump-Down’”’ 

High Efficiencies 

Quiet, Vibrationless Operation 

Long Service Life 


If you are planning a new installation 
or are in need of technical advice, get 
in touch with Beach-Russ 


BEACH-RUSS COMPANY 
Dept. 66 * 50 Church Street « New York 7, N.Y. 


We are interested in Beach-Russ Vacuum Pumps for 


Send copies of General Bulletin No. 89 


NAME 
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ADDRESS 


CITY ZONE No STATE 
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Developers of 
special purpose 
instruments made 


to customer 
requirements 


F-6 Portable GEIGER COUNTER 





circuits, Geiger 
ee scintillation 
civilian defense in- 
dosimeters, 


“UTIE PIE 


‘Asel-conteined bottery-operated 
ait ionization chamber instrument 


Provided with 


for use in probing for beta and 
shield for rejecting beto particles. 


Liao SHIELDS and ACCESSORIES 


LSB Useful in determin. 

ing the radioactivity 

‘of liquids and pulver- 
ized solids. 


- dia samy 
est stondord shield 


produced by Tech 
nical Associotes. 


nd and Foot RADIATION MONITOR 


the conversion of stearic ac id radio- 
active monolayers are prepared ina pH 
range of 5.5-12.2 


Results and Discussion 


4 plot of activity vs the number of 
monolayers is shown in Fig. 1. The 
ictivity increases linearly as the num- 
ber of films on a given slide increases. 
Since the length of the stearic-acid 
molecule is constant, a similar plot of 
activity vs film thickness can also be 
obtained 

The percent conversion to the cobalt 
stearate is computed in the following 


nanner: 


Surface area of film 3.17 em? 

Surface area of stearic acid 
22 K 107'* em 2) 

Number of molecules of stearic 
per layer 1.44 & 10 

Activity per layer 

Atoms per layer of Co 

Atoms per layer of “hot’ 
cold Co 1.71 & 10" 

> conversion to Co stearate 


23.8 % 


‘ 


Figure 2 shows the effect of increas- 
ing the pu on per cent conversion. 

At a pH below 6.5, films are de- 
posited only on removal of the slide 
from the bath 
a mixture of single and double layers 
forms. Above pH of 9, double layers 


sSetween 6.5 and 9.0, 


form, that is, one forms on inserting the 
slide into the bath and one on removal. 
Whether a single or double layer forms, 
one has only to observe the decrease in 


the surface area inside the silk barrier. 


Conclusion 


The radioactive monolayers provide 
a unique method for determining the 
percent conversion to the metal stea- 
rate. They open many possibilities of 
investigation in surface chemistry and 
in film research 

By using Co, corrections for decay 
become unnecessary over short inter- 
vals of time. Such monolayers may be 
used as standards as they are “ weight- 
less’’ sources of “ zero thickness,’’ which 
eliminates corrections for self-absorp- 
tion. These sources are permanent if 


not placed near high temperatures 
* * * 
This work was supported by a grant from 


s { Johnaon & Sor I ne > Racine W is- 
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Naresco Equipment Corporation ; 


Subsidiary of National Research Corporation Boston, Chicago, Cleveland, 


Dept. 85, Charlemont St., Newton Highlands 61, Mass. — pay. nag te Amt 
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NRC ROTARY GAS BALLAST PUMPS 
— with Unique Capacity to Handle Condensable Vapors 








ENGINEERING DATA AND SPECIFICATIONS 


Utimate Vacuum (|) Comeeting Pipe 


(mm We) do 


i TH AE, 


Sungie Stage 
WRC 2-5 bis) my Fi On «" 
WRC 4S 490 y% Fi Oe (a se 
Wee 6S ai 7 Fi Oz 0 I” 00 
Bi) 
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WRE ISS ™ & > I¥ 0D 
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WRC 100-S 335 5 Qs “00 
WRC 200 S 2 MO 3 Gat % 0.0. 
NRC 400 S Mo 6 Gal moo" 





mm Fl On “" 
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Only NRC Rotary Gas Ballast Pumps hove 
proved, on th ds of installations, that they sane 19-48 
keep their original high efficiency even when 
pumping 100% moisture or other troublesome 
vapors. The reason is that only NRC pumps hove 
been designed around the gos ballast principle, 
which, with other features, keeps vapors from (1) Mechend gouge stenderd tout procedure (4) Standerd 190 pound Mange " HAC )00 5 700 5 400-5 100-08 


(2) Regerements tor average nuletioven (5) Mate pepe threat 200 and 400 © have water 


condensing, keeps oil clean, maintains initial fast CT atest 4 santa’ ape yo! teow (8) MOC 400 3 nas tee pedous coment jer baty wth 4 pipe lop connections 
1 10 Feet Sgure or —) ot ange ene OC 400 @ hee toe serine 
cycles day after day. second gure the length (ms) of the greved 10me Songel eohaad enmacions 
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WRC 100. Tt 5 Qts 
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One Source for All Your High Vacuum Equipment Needs 





A Complete Line of 
High Vacuum Gauges 


PRICE 
(incl. Heads) 





Thermocouple 


3 
8 





Pirani 


s 
8 





Logarithmic 
Alphatron® 
lonization 
Alphatron® 
lonization 
Alphatron® 
lonization 


rs 
S 
s 





10°*-10. 





10°4#~10 * 





Thermocouple 


lonization .—_>- 


BOOSTER AND DIFFUSION PUMPS — NRC High Vacuum booster and diffusion pumps 
are noted for high through-put, high fore-pressure tolerance, and low biank-off. They offer 
exceptionally long, trouble-free life and are easy to maintain. 

MODEL 8-1 B2 6-4 B6 4-2-P H-4P H-4-SP H10-P 8 H-16-P 
Max. Thru- 

Put (CFM) 18 153 563 1100 147 637 637 3600 4480 


Blank -Off 
MM HG 4x10¢ 15%10* 15x10* 25210¢ 15210 1On10* 15x10* 12410°* 4x10°° 


Max Fore 
Pres. MMHG 20 10 10 9 18 ws) 25 20 23 


Price $57 $165 $325 $960 $15 $235 $200 $675 $1200 




















ALSO... Vacuum furnaces. . . vacuum coaters. . . freeze drying, impregnation, vacuum 
drying, and vacuum analytical equipment; plus specially engineered vacuum systems. 
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Power-reactor design specifications 














calling for increased control-rod length 











Accumulotor with decreased actuation and full- 





f stroke accomplishment time have 
sparked development of hydraulic 











actuators. As a sideline of this power- 





Pressure 
goge reactor application, hydraulic drives 


are coming into their own in the re- 
search-reactor field as a result of their 


On-off ibility cleshiiclte, and low 6 
‘eve flexibility, simplicity, and low cost. 























Basically, a hydraulic drive system 
consists of a main cylinder containing 


Hydraulic Pressure To interlocks a piston and rod, an accumulator, 
pumps, valves, switches, and appropir- 























Pressure solenoid 
goge [ As shown in Fig. 1, the hydraulic 


accumulator stores energy in the form 


f Up-shim ate piping. 





of compressed gas and continuously 





applies pressure to the main cylinder 














and piston. A diaphragm prevents 














the gas from mixing with the oil. To 
move the piston in the increasing- 
| nro} ge~satigecl arena nan pareve 
action against the accumulator pres- 

To load sure, which is always available to exert 
FIG. 1. Actuator for hydraulic reactor-control assembly a scram force to the piston. The ad- 
vantages of using this form of stored 























nergy over a spring are: (a) relatively 
large forces are available for scram 
strokes, (b) the force available is easily 
Hydraulic Control-Drive Mechanisms 2?" 204 sdiusted, (©) the fore 
can be made essentially constant over 
the entire stroke, and (d) a very com- 
pact system results. 
By CHARLES M. RICE Under normal conditions, with no 
Ford Instrument Co shim or scram signals, there is no 
Division of Sperry Rand Corp.* 
Long Island City, N. 


motion of the main piston except for a 
possible minute drift due to leakage. 
There can be no drift in the direction 
of increasing reactivity. Leakage past 
Control head the main cylinder piston causes drift 
in the decreasing-reactivity direction 
due to differential piston areas. Leak- 
age from the accumulator side of the 
system would not cause drift, and a 
pressure switch is provided on the ac- 
cumulator line to energize the make-up 
pump and motor if the accumulator- 
system pressure drops to a preset level. 


A second pressure switch scrams the 





other actuators if excessive leakage 
causes system pressure in one accumu- 


lator to fall despite the action of the 





Extension rod ‘ make-up pump, 
— | Fe. ee Vf Shim operation. Shim motion is 
Th obtained by actuating valves and 








Reactor core ; pumps in the hydraulic system. Sim- 


* Present appress: Sargent & Lundy, 
FIG. 2. Hydraulic control-drive mechanism for pool-type reactor Chicago, Il 
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and many other instruments 


7 
RIDL invites you to TEST USE these 





MULTI-CHANNEL ANALYZERS 


MODEL 3300: 100 channels, com- 
plete freedom from channel drifts 
Maximum input counting rate 
without distortion or shift of data 
Greater than 5 x 10° CPM; Pre- 
cision analog output or decimal 
printed output; Accurate linear 
cathode ray tube display during 
and after measurements; Average 
deadtime 41 usec; Analyzer sub- 
tracts and adds in order to permit 
automatic background  subtrac 
tion: Capacity per channel, 65,536 
counts 


MODEL 3301: Provides 256 channels of 65,536 counts 
per channel; Memory may be divided into halves so that 
one set of data may be stored in the first section and 
another set of data in the second section, making possible 
half life studies that were impossible to do before. 


SINGLE CHANNEL ANALYZERS 


MODEL 115: Self 
tained linear amplifier 
pulse generator, coinci 
dence and anti-coincidence 
circuits. Negative input 
and output pulses, Resolu- 
tion 10 usec Window 
width 0—10 volts. 5651 ref 
erence tubes. 
MODEL 114: Resolution 
5 usec. Window width 0 
to 5 volts. (Oak Ridge 
Q-1192) 
(Oak Ridge Q-1192 


con- 


MODEL 114-A: modified for 
greater versatility) 

MODEL 114-B: Negative input and output pulses, reso 
lution: .5 usec., 5651 reference tubes, window width 
0 to 5 volts, non-overload linear amplifier, Non-overload 
proportional counter preamplifier and non-overload ion 
ization chamber preamplifier are optional. 

Models 115, 114-A and 114-B have provisions for auto- 
matic spectrum recording 


SURVEY SPECTROMETERS 


Airborne: Model 88 


These two instruments set 
a new standard in oil 
and uranium prospecting 
They have maximum sen- 
sitivity and _ eliminate 


troublesome cosmic rays 


Portable: Model 98 


* 


SPECTROMETERS 


MODEL 2300 SERIES: Comprised of 
Model 115 pulse height analyzer, ele« 
tronic sweep and count rate 
puter; precision high voltage supply 

and readout. Automatically sweeps 

between any two predetermined levels 

within its range of 0 to 100 volts, re- 

sets and repeats cycle. Count- 

ing range; between 60,000 

CPM and 600 CPM, full 

scale in five ranges, There 

are 5 models to choose from, 

a model to fit your exact 

requirements. 

MODEL 230: Comprised of Model 115 pulse height 
analyzer, 200-S scaler, 43-A counter for qualitative anal 
ysis of radioactive isotopes singly or in compounds and 
mixtures, thyroid uptake studies, brain tumor surveys, 
etc. Does not have the automatic sweep feature of the 
2300 


com- 


ALL PURPOSE SCALERS 


MODEL 200: Self con- 

tained non-overload ampli 

her, discriminator and 

pulse generator. Resolving 

time: 1 usec permitting —_— 

600,000 CPM with 1% 

counting loss; 2 usec per- hd 

mitting 300,000 CPM with 

2% loss. Sensitivity input 

1 millivolt. High voltage regulation: .002% for 1% 
change in line voltage. Interchangeable binary or decimal 
counting units. Preset or elapsed time 


MODEL 200 Utilizing GT-6 Glow Transfer Unit 


Preset count selection of any number between 1 and 
1,000,000. Model GT-6 may also be used individually as 
a preset count unit 


ACCESSORIES 


DECIMAL PLUGIN UNITS Model 435A 
DE-i0 low current (6ma 7 dace Ae 
slpha, beta 
snd gamma 
crystals Avail 
able with 
Mode! L9 Lead 
lron Shield and 
Model M.-10 
Mercury Shield 


DE-15 low voltage (150 volts 
DE-5 


DE-1 1 uwsee resolution 


fs 
» usec resolution 


BINARY PLUG IN UNITS 
directly interchangeable with deci 


mal units BI-l 1 usec BI-2: 2 


usec; BI-10 


10 usec 


5737 South Halsted Street, Chicago 21, Illinois 


nog 
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Dimensions of the Corning 

Standard Radiation Shield 

Model 800, 

face size, hot side— 
30"' « 36" 

Face size, cold side~ 
18°’ x 30" 


") 


Esso scientists 


watch 3500 curies at work through a 


Corning Radiation Shielding Window 


He’s watching the world’s most radio- 
active peacetime object. 

Between it on the hot side and the 
scientists on the cold side are layers of 
dense glass and oil in a cast-iron case. 
This three-foot-thick window lets re 
searchers see into the hot area clearly 
and safely. 

The protection value of this Corn- 
ing Radiation Shielding Window is 
equal to heavy barite concrete with a 
density of 220 Ibs. per cu. ft. Greater 
or lesser shielding protection to meet 
your requirements can be had by vary 
ing layers of 3.3 and 6,2 density 
glasses, 


Design and Specification Help 
You can get this completely assembled 
Corning window, filled with index oil, 
ready for installation in wall openings. 
Also, design assistance is available from 


Corning for custom windows in any 
size or style. Individual pieces of glass 
are available in face sizes up to 70” 
x 100”, in thicknesses up to 9”, 

For performance data on Corning 
Radiation Shielding Glasses, write to 
Atomic Energy Sales Department. 


Glass Description -3 ft. window 
Corning Code 8365—Nonbrowning 


lime glass. Density—-2.7 gm. per c.c. 
Refractive index—-!.52 
Corning Code 8362—Nonbrowning 
lead glass. Density 3.3 gm. per c.c 
equals dense concrete for shielding 
Refractive index——1.59 
Corning Code 8363-—Special high 
lead glass. Density 6.2 gm. per c.c. 
equals iron’s shielding protection. 
Refractive index—1.98 

These glasses have been installed 
in windows with a total glass path 
exceeding 200 density inches. 


Technical Products Division 


ww CORNING GLASS WORKS 


32-11 CRYSTAL STREET, CORNING, N. Y. 


Coming meant research i Clesd 


ple on-off or servo shim control can be 

incorporated readily. 
Scram operation. 

is obtained by opening a scram solenoid 


The scram stroke 


valve, which permits the accumulator 
to drive the piston in the decreasing- 
reactivity direction at ahigh rate. The 
delay between de-energizing the valve 
and initial motion of the piston can be 
less than 20 msec. The limiting veloc- 
ity is reached early in the scram stroke. 
Thus, for a given time of stroke, the 
travel of this type of mechanism will be 
greater than that of a constant-acceler- 
ation-type mechanism. For conven- 
ience, the cushioning mechanism is pro- 
vided in the hydraulie eylinder rather 
than within the reactor. 
Position information. 
transmitters and limit switches provide 


Synchro 


position indication. 

Advantages of hydraulics. The 
most readily apparent advantages of a 
hydraulic system, in addition to those 
relating to the accumulator specifi- 
cally, are: (a) minimum system inertia; 
(b) fast scram action; (c) extreme flexi- 
bility in shim rates, scram stroke length, 
and scram stroke time; (d) system can 
he designed to meet most stringent 
space requirements. 

With the piston rod as an extension 
of the control rod itself or its supporting 
rod, the action of the piston is trans- 
lated directly and linearly to the con- 
trol rod, thus eliminating the need for 
racks and gears. This means that the 
system inertia is that inherent to the 
control-rod design plus a small amount 
due to the mass of the hydraulic fluid 
in the system. 

Defining scram initiation time as the 
time lapse between the generation of 
a danger signal at the reactor and 
the start of rod motion to scram the 
reactor, only 15-20 msec is associated 
with the hydraulic actuator. 
the time required to break down the 


This is 


field in the scram solenoid valve. This 
is a considerably shorter delay time 
than is found in most latch or clutch 
arrangements, Since the field required 
for the solenoid valve is smaller than 
that required to hold a rod magneti- 
cally, its breakdown time is shorter. 

Shim rates can be adjusted over wide 
ranges with minor adjustments to the 
pumps or valves. A limiting up-shim 
rate is predetermined and controlled 
by component capacities. 

Cylinders are available (or can be 
made) for any maximum stroke length 
required and, using limit switches, 
shorter strokes can be accomplished 


with outsized cylinders. This feature 
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new 


MULTIPLIER 
PHOTOTUBE ~ 


RCA-6655 


The new RCA-6655 is a flat-face, head-on. multiplier phototube 

embodying advanced design features to provide a better tool for the 
laboratory and field engineer engaged in nuclear radiation instrumentation. 
It has a 10-stage multiplier with the RCA-developed unique circular cage 
structure enabling short pulse resolving time at the relatively low overall 
supply potential of 1000 volts. Other important features of this new tube are: 


* Focusing electrode—with external 
connection for shaping the field which 
directs photoelectrons from the cathode 
onto the first dynode— permits optimiz- 
ing the magnitude, uniformity, or speed 
of the response in critical applications. 





¢ Flat face facilitates mounting flat 
phosphor crystals in direct contact 
with the face. 


* Relatively large flat cathode area 
(with minimum diameter of 1-!'/)6”) 
permits excellent optical coupling be- 
tween the phosphor and the cathode 
with the result that a maximum number 
of photoelectrons are produced for 


each scintillation, (Important in nuclear 
radiation spectroscopy because it offers 
the advantage of minimum statistical 
spread in output pulse heights). 


* Spectral sensitivity response of 3000 
to 6500 angstroms with maximum 
occurring at approximately 4400 ang- 
stroms. This sensitivity to blue-rich 
light makes the RCA-6655 well suited 
for use with organic phosphors such as 
anthracene and inorganic materials such 
as thallium-activated sodium iodide. 


* Sturdy construction enables the 
RCA-6655 to withstand the rigors of 
field use. 














cathode luminous sensitivity: 50 micro- 
amperes/lumen* 

radiant sensitivity at 4400 angstroms 
0.040 microampere/microwatt* 
current amplification: 500,000° 
(with supply potential of 1000 volts) 

















For sales information, call or write the 
RCA office nearest you: 

EAST: HUmboldt 5-3900, 744 
Broad Street, Newark, N.J. 
WHitehall 4-2900. Suite 
1181, Merchandise Mart 
Plaza, Chicago 54, Il. 
MAdison 9-3671. 420 §S 
San Pedro St., Los Angeles 
13, Calif. 

For technical data on the 6655, write RCA, 
Commercial Engineering, Harrison, N. J. 


MIDWEST 


WEST: 


RADIO CORPORATION of AMERICA 


TVBE DIVISION 
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physics 


chemistry 


these 
. = wie 
of scientific 
research electronics 


metallurgy 


are a 
engineering challenge . 


mathematics 


-and the scientific and engineering person- 
nel of the Los Alamos Scientifie Laboratory 
working with some of the Western World's 
Me et De 
the challenge with independent and original 
research, application and development work. 

DiR—eCcT YOUR 
NOUIRY AND : kLaxcellent opportunitie s now exist at Los 
BACKGROUND Alamos for qualified men wishing to further 


RESUME TO their scientific caree>s 


DEPART MEN The nation’s most important institution for 
oF the development of atomic weapons, offers 
CIENTIFIC PERSONNEL ) unlimited opportunity for individual growth 
. 8 and development. In addition to its continu- 
ing and ever expanding achievement in nuc- 
lear weapons research, the Laboratory is now 
pioneering in the fascinating fields of nuclear 

power and nuclear propulsion, 
Los Alamos itself, beautifully located among 
pines on the lower castern slope of the tower- 
ing Jemez mountains, is a delightful small 
eity—an ideal community and climate in 


which to live and raise a family. 


‘alamos 


scientific laboratory 


OF THE UNIVERS ALIFORNIA 
LOS ALAMOS, NEW MEXICO 


is especially valuable for critical- 
assembly actuators 

The scram-stroke time is a function 
of the accumulator volume and pres- 
sure, the cylinder’s inside diameter, 
the scram-line size, and the scram valve. 
Normally, the space allowed for the 
system is a limiting factor in shortening 
this stroke time since the space affects 
the sizes of both the accumulator and 
cylinder. In general, however, a sat- 
isfactory compromise between space 
and stroke-time requirements is readily 
available. 

Disadvantages. The principal 
limiting characteristic of hydraulic 
systems is that hydraulic oils are sus- 
ceptible to radiation damage. Thus, 
shielding is required between the reac- 
tor and the hydraulic system. 

An additional disadvantage at this 
time is the fact that many of the com- 
ponents for specific applications are 
special design items and the systems 
can be quite expensive. For standard- 
ized requirements such as apply to 
most research reactors, this disadvan- 
tage does not apply. 

Top-drive applications. For water- 
pool-type research reactors, prime con- 
siderations in selecting control-drive 
mechanisms are: (a) mobility, (b) sim- 
plicity, (c) adjustability, (d) minimum 
cost 

Mobility is generally necessary to 
enable the reactor operator to change 
core configurations and, consequently, 
control-rod positions. Using flexible 
tubing between the main cylinder and 
others, as shown in Fig. 2, it is possible 
to position the cylinders readily for any 
configuration desired. With the scram 
rates specified for most research reac- 
tors, the line losses resulting from this 
modification are unimportant 

The other considerations have been 
explained fully in preceding sections. 

One of the problems in using hy- 
draulic oils on top drives for research 
reactors is the possibility of oil leaking 
into the pool and fouling the water. 
To prevent such an occurrence, the 
cylinder and pistons are fitted with a 
collapsible boot, which catches any 
leakage past the seal on the cylinder 
and a large pan is provided under the 
remainder of the oil-containing system. 

Bottom-drive applications. For 
power-reactor applications such as the 
pressurized-water systems, driving the 
rods from above the reactor has several 
apparent disadvantages. It: (a) neces- 
sitates using a latching device to re- 
lease the control rods during unloading, 


b) exposes the drive mechanism to 
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RESISTORS 


E WOUND*® 


Standard resistance tol- 
erance + 10%. Toler- 
of +5% available 
to 1,000,000 megohms. 
+ 3% avail- 
100,000 
Matched pairs 
vith tolerance of +2% 

10,000 megohms. 
resistors are measured at 25° —27 


1s 


ince 


Tolerance of 
ible to 
»*hms 


>i. 
meg 


All 


Temperature coefficient of resistance for v “7 to 
1,000 meg is approximately —.08%/° C. The T. ¢ 
about —0.4%/° C., for resistance of 10 
million megohms. Voltage coefficient is extremely low 
being approximately ~.0001%/volt for resistance to 
ibout 50.000 megohms. 


increases to 


Resistors 


to 


Temperature range. Type H 
temperature range from 55° ¢ 


HBF, | watt; HBM, HBR 


2 watts 


are 
+110 


3 watts. 


HIGH 


TYPE 


RPC Type H High Megohm Resistors 
are stable, rugged units which can be 
furnished with resistance values 
high as 100,000,000 megohms. 
are of an advanced design making 
them particularly useful in applica- 
where 


as 


They 


tions resistances of highest 
quality are required, They are easily 
mounted on a panel or stand-off in 
sulator or can be wired directly into 
the circuit. Type HSD, the smallest of 
the Type H resistors, is hermetically 
sealed in a glazed steatite shell and is 
suitable for use under adverse atmos 


Type H 


with lug terminals or 


pheric conditions resistors 


are available 


wire leads. These resistors are emi- 


nently suited for electrometer circuits, 
radiation 


equipment, photocell cir 


cuits, and as high resistance stand- 


ards in measuring equipment. 


ENGI 
LENGTH 


EERING DATA 
RESISTANCE 
Minimum Maximum 


MAXIMUM 
VOLTAGE 





HSD 


(Hermetically 
Sealed) 


1 meg | 10 millionmeg} 2,500 


(1 x 10" ohms) 





HBF 


25 million meg| 3,500 | 
(25x 10'3 ohms) 1. 


1 meg 





HBFW 


4 


1 meg | 25 million meg ~ 3,500 


(2.5 x 10 ohms) 





HBM 


T meg | 50 million | meg] 7,500 | 
(5 x 10" ohms) 





HBMW 





~T 50 million meg 7,500 | 


(Sx 10" ohms) 


l ‘meg 





~ a 


l meg 1100 million meg 15,000 | 


(x 10 ohms) 








suitable 
C. Power rating: 





I meg | 


100 million meg | 
__ (1. 10" ohms) | 




















for continuous use 


HSD 


over a 
0.5 watt 


RESISTANCE PRODUCTS C0. 


914 SOUTH 13TH ST 


SPECIALIZING IN THE 
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MANUFACTURE 


HARRI! 


OF 


BURG NA 


ALITY RESISTS 





A RELIABLE 


SOURCE OF SUPPLY 
rvvines! 


RADIO CORP. 


New York's leading electronic 
supply house... geared to serve 
the exacting requirements of en- 
gineers and laboratories 


Terminal Radio is a Major Distributor 
for the Components Division of the 


Vv | CTO R is £ N INSTRUMENT 


COMPANY 
maintaining large stocks of famous 


VICTOREEN PRODUCTS 


for immediate delivery 


HI-MEG RESISTORS 


Sub-Miniature Vacuum Type 
AX-1 (type 249) 


10 megohms to 100,000,000 megohms 


VACUUM TUBES— 
SUB-MINIATURE 


5600 /VX41A Electrometer Tetrode 
5603 Electrometer Triode 
Electrometer Pentode 


5886 

5790/VX21A High Voltage Diode 
Medium-Mu Triode 
Time Delay-Thermal Relay 


COUNTER TUBES 


Aluminum 30MG/cm*=900V 
Bismuth High Efficiency 900V 
Sub-Miniature 900V 
Miniature 300V 
Sub-Miniature 300V 

Mica 2.0-2.6 MG/cm 
Halogen 

3 Pin Base 

Socket for 1885 


VOLTAGE REGULATORS 


1-3 bulb 57, 130, 400, 500, 600, 700, 
800, 900, 1000, 1200, 1500 
1800, 2000 volts 

700, 1200, 1400, 2000, 2500 
3000, 4000, 5000 voits 
7000, 7500 voits 

9000, 10,000 voits 


15,000, 18,000, 20,000 
25,000, 27,000 volts 


1-52 bulb 


Vex 7% 
1% 16% 
1% 19% 





Write for complete VICTOREEN price \ist and catalogs 


FREE 1200 PAGE MASTER CATALOG Containing De- 
tailed Specifications and Prices of Tens of 
Thousands of Radio Parts and Equipment. 


For prompt delivery of orders and immediate 
replies to inquires, please address 


Industrial Department 
TRIBUTORS OF ELECTRONIC EQUIPMENT 


worth 43 


Terminal Radio 


ORTLANDT STREET, NEW YORK 7, N.Y 


potential damage during shutdown 
operations, and (c) hampers access to 
the pressure-vessel lid. 

The first two disadvantages affect 
All 


core 


inherent safety of the reactor 
three affect shutdown time for 
changes, 

With no positive indication that the 
unseen and remotely operated latches 
have released the control rods, un- 
detected latch failures 


Then, if the lid is raised and the reactor 


could occur 
is cool, a very fast period could result 
Even if the malfunction were discov- 
ered in time to prevent a dangerous 
excursion, a touchy problem of releas- 
ing the stuck latch would remain. 
With sufficient shielding provided 
between the reactor and a subreactor 
room 80 that oil can be used in this 
chamber, a relatively simple modifica- 
tion of the top-drive system can be 
used. In such a case, by inverting the 
main cylinder and rearranging connec- 
tions to it appropriately, a direct con- 
nection can be made from the contro! 
A labyrinth- 
type linear seal prevents the escape of 
the 


rod to the piston rod. 


primary-system water to lower 
chamber, 

Without the shielding, a less advan- 
tageous system employing a rack at- 
tached to the control rod and a pinion 
onJa shaft operated through a rotary 
seal is workable. In this system, the 
actuators could be located outside the 
subreactor room and the shafts through 
the containment vessel could be sealed 
with stuffing boxes. The obvious dis- 
advantage in this latter arrangement is 
the necessity for gearing and long shafts 


a7 dan a 


SRE'S CORE CAVITY LINER is in place at the Santa Susana Mountain site about 30 
miles NW of Los Angeles (NU, Sept. '55, p. 49; June '55, p. 70). 


with subsequent alignment and inertia 
problems. 

In general, a bottom drive enhances 
the ability to scram rapidly since no 
problem of buckling the extension rods 
considerably force 


exists and greate! 


can be applied to the piston. 
oF * al 


Credit ie due M. Silverberg for the original 
concept on which the deacribed mechanism is 


He is Ford Insatru- 


with the Army Cor pa of Engineera 


hased on leave from the 


ment Co 


REACTOR FACTS 


WTR described; to go critical in mid 
'57. With completion of the prelimi- 
nary study phase, Westinghouse Elec- 
tric Corporation’s privately owned 
20-- Mw 


test reactor is now in a 6-month-long 


water-cooled and -moderated 


engineering-design phase. Construc- 


tion, which will take 12 months, be- 


gins next summer. Westinghouse’s 
M. A. Schultz, speaking at the Atomic 
Industrial Forum’s September meet- 
ing, said that Blaw-Knox’s Chemical 
Plant’s Division assisted in the study 
phase. 

To be used primarily for testing fuel 
elements, Westinghouse plans to use 
the reactor also to study radiation’s 
effects on the company’s electrical and 
mechanical equipment applicable for 
Irradiations also 


with reactors. 


will be conducted for the Government 


use 


and other firms. 

Each of the reactor’s 4-ft-long 2.5-in.- 
diameter fuel subassemblies is to con- 
sist of four concentric tubes mounted 


on a spider. The innermost tube is an 


: 


North American 


Aviation is building the Sodium Reactor Experiment as part of AEC’s power reactor 


development program. 
electricity will be generated 


SRE will develop 20 Mw of heat, from which 7.5 Mw of 
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A condensed, 
illustrated catalog 
is also available. 
Ask for Form 3034. 
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RADIATION MEASUREMENT 
VICTOREEN INSTRUMENTS 


MEDICAL RADIOLOGICAL INSTRUMENTS 


Condenser r-meter (illustrated) and ion cham- 
bers —a recognized secondary standard of 
measurement for x-ray beam calibration; 
Radium standards for constancy checks. 
Instruments using thimble ion chambers to 


monitor roentgen intensity, rate of roentgen 


delivery, and total roentgen dose. lonization 
chambers are available in a wide variety of 
sensitivities, energies and intensities. (!nstru- 
ments to obtain duplication of pre-established 
x-ray beam output and show deviation). 
Accessory stands and mounting devices. 


PERSONAL AND AREA DOSIMETERS 


Health safety instruments, used wherever 
radiation may be a personnel hazard, consist 
of personal direct reading pocket dosimeters; 
indirect reading pocket dosimeters and as- 


CLINICAL 


AND 


sociated charger-reader (illustrated); portable 
area dosimeters for making spot checks 
of radiation; radium standards for affirming 
dosimeter accuracy. 


LABORATORY 


ISOTOPE MEASURING INSTRUMENTS 


Scintillation and geiger-type ratemeters de- 
signed for radio-isotope tracer studies in 
organic and inorganic research laboratories. 
Complete apparatus for direct percentage 
uptake determination of I" by the thyroid, 


in clinical evaluation of patients 
(Perscinticon System, illustrated). Beam 
collimators, lead shielded scintillation probe, 
positioning support arm. Associated 


equipment. 


LABORATORY AND FIELD SURVEY METERS 


Geiger counters, scintillation counters, combi- 
nation geiger-scintillation counters (illus- 
trated), and ion chamber type survey meters 
in many models and for every purpose and 
application involving radiation detection and 
measurement. Some are designed for pros- 
pecting; others for surveys around radiation 


sources to detect leakage or to monitor iso- 
tope shipments, TV installations, fluoroscopes 
and similar devices. Survey meters vary as to 
ranges, energies and sensitivities. A wide vari- 
ety of detectors for alpha, beta and gamma 
detection and measurement are available. 
Many accessories. 


CIVIL DEFENSE RADIOLOGICAL SURVEY METERS 


Approved design geiger and ion chamber 
survey meters for both high and low level 
radiological measurements by CD teams are 
described. These survey meters meet or 


exceed CD specifications. These instruments 
also find other radiological applications. The 
low level geiger type survey meter, CD V-700 
is illustrated. 


SPECIAL INSTRUMENTATION 


Special instrumentation such as Electronic 
Manometers, High Range Beam and Area 
Monitoring Systems (illustrated), Radioactive 
Fluid Monitoring Systems, Scintillation 


Spectrometers, lon Chamber Spectrometers, 
Scintillation Oil Well and Test Hole Gamma 
Logging, Peak Reading Accelerometers and 
many others. Special problems invited. 


BROCHURES DESCRIBING THE LATEST VICTOREEN INSTRUMENTS FOR RADIATION 
‘xz AND NUCLEAR MEASUREMENT ARE NOW AVAILABLE UNDER THE HEADINGS ABOVE. 


INSTRUMENTS DIVISION 


5806 HOUGH AVE. 


W The Victoreen Instrument Co. 


CLEVELAND 3, OHIO 





PLASTICON 


THE PLASTIC FILM CAPACITOR 


FOR THE NUCLEONICS FIELD 


Polystyrene and Trithene 
Capacitors with excep- 
tionally high insulation 
resistance for use in the 
nucleonics field. 

LR. of 1 x 10!2 ohms 

or to 1 x 10'5 ohms 


on special units. 





EE me 





Compact, Hermetically Sealed 
Power Supplies in the following 


voltage ranges. 


Input voltage: 
118 volts AC @ 60 cycles 


Output voltage: 

(1) 2,000 volts DC @ 2MA 
(2) 5,000 volts DC @ 5MA 
(3) 10,000 volts DC @ IMA 
(4) 15,000 volts DC @ 1 MA 
(5) 30,000 volts DC @ 1 MA 
(6) 50,000 volts DC @ 1 MA 


Nos. 3, 4, 5, and 6 available 

with variable transformer, cali- 
brated in percentages, for con- 
trolling input and output volt- 
ages. Comes complete with line 


cord, fuse and switch 


Nos. , 3 3, 4, and 5 available 


with tube wells. 


Write for Catalogue 


aluminum mandril (in which samples 
can be exposed for the ~4-month life 
of assembly); other three tubes are Al- 
clad sandwiches containing 36 in. of 
highly enriched U-Al alloy. The 
handling and seating fixtures on the 
ends of the subassemblies are identical; 
this permits the units to be inverted so 
as to obtain more even burnup along 
their lengths. It is hoped to obtain 
25% burnup with a 4-month fuel cycle 
Fuel elements will be loaded and un- 
loaded through a tube that angles 
through the reactor vessel down to a 
canal beneath the reactor. The canal 
extends to a hot cell in an adjacent 
lab-service building. To avoid ex- 
cessive peaking of flux, a fuel element 
is mounted on the bottom of each con- 
trol rod. 

The core is arranged so that the fuel 
elements, experimental holes, and the 
boron and staink teel control rods 
are interchangeable. It will accommo- 
date 77 elements in cylindrical loading; 
10-50 in slab loading. There will be a 
total of more than 58 irradiation holes 
Up to three 6-in.-diameter thimbles can 
he extended through the core for testing 
complete fuel subassemblies for pres- 
surized-reactor cores at 600° F and 
2,000 psi. A preferred core arrange- 
ment would provide 5 & 10" thermal- 
neutron fluxes in one 6-in. pressurized 
thimble, six 3-in. pressurized thimbles, 
and one beam hole, plus 10" fluxes in 
fifty 3-in. nonpressurized thimbles. 
Five hydraulically operated rabbit 
holes are for studies of short-time 
irradiation effects and for production of 
short-lived radioisotopes. Itis planned 
to shut the reactor down once a month 
for experiment changes. 

For cooling purposes, 13,660 gpm of 
105° F 40-psia water flows from an ele- 


COMPLEX SCROLL-SHAPE CASING for one 
of PWR's special double-volute pumps 
(NU, Sept. '55, p. 48) has been cast in one 
piece of type CH-8C alloy (0.08% max. C, 
12-15% Ni, 22-26%, Cr, and Cb 10 X C). 
Finished casting has 4-in. wall thickness, 
38.5-in. o.d., and 25-in. over-all height; it 
weighs 5,095 Ib 
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TO INDUSTRY 


IN THE APPLICATION OF RADIOACTIVITY, 
CHEMISTRY AND NUCLEAR PHYSICS 


@ PROJECT RESEARCH 
@ CONSULTING SERVICE 
@ ANALYSIS 


@ TESTING 


@ INSTRUMENTS 


ISOTOPES, INCORPORATED, can help meet the needs created 
by the tremendous developments in the Atomic Energy field. The ap- 
plications of isotopic techniques to al! phases of industry have barely 
been touched, the potential usefulness appears unlimited. We invite 


your inquiry. 











123 WOODLAND AVE., WESTWOOD, N. J. 
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MODEL 


A 


ALUMINUM DOLLIES | 


SCOPE DOLLY MODEL 1 


* Convenient Height © Lightweight Aluminum 
and Viewing Angle Construction 





*Recommended by 
* Adjustable to Hold Laboratories Wher- 


Portable Scopes ever Used 


© Ball Bearing Swivel $38.50 


Rubber Tired Casters FOB Lowisville, Ky. 





© 8 Power Outlets with 10 ff. heavy duty extension 
cord 1500 watts—110 volt A. C. 


* Ball Bearing Swivel Rubber Tired Casters 


® 2 Shelves for Equip- 


ment te $49. 


* Pan for 
Notebooks, etc. FOB Lovisville, Ky. 


eine IEGHNICAL SERVICE CORP. 


27” long. 


1404 W. Market St Louisville 3, Kentucky 





eum Measures 


Beta-Gamma 


AIR MONITOR fall-Out 


Model AM-2 


ACCURATELY + RELIABLY + CONVENIENTLY 


For Use Wherever Airborne 
Radioactivity Is Encountered 


A mobile self-contained unit for 
detecting high-energy beta, and 
gamma. Automatic warning system 
for “caution” and “danger” levels. 
No reported failures in over 300,000 
hours of field operation. Weight: 
450 Ibs. net; 500 Ibs. for shipping. 


F.O. 8. INDIANAPOLIS 


FREE CATALOG 
Catalog N-8 covers NMC's complete 


line of nuclear instruments, 


Send for your free copy 


Nuclear Measurements Corp. 


2460 NW 


artincron ave. « INDIANAPOLIS 18, tno. 


vated tank to the reactor, of which 
9,107 gpm passes through the core and 
is heated to an average of 120° F 
(T maz = 137° F) by the T...2 = 267° F 
fuel surface; it then mixes with the 
1,553 gpm that cool the reflector and 
experimental facilities. At 115° F, the 
water passes into seal-tank (to ensure 
that the core is under water when the 
rest of the system is drained) and surge- 
tank arrangement. One-third of the 
surge-tank water flows to the head tank 
via a degassification system consisting 
of a flash evaporator and pump. The 
other two-thirds is pumped to the 
head tank through the primary heat 
exchangers. A small amount is by- 
passed for demineralization in an ion 
exchanger. 

The reactor is in a cylindrical vapor 
shell; air locks give personnel access 
from the lab-service building. The 
500-acre site near Blairsville, Pa., will 
provide a Westinghouse-owned exclu- 
sion area with a distance of over one- 
half mile from the reactor to other 


property. 


Although APPR-1 is being built within 
U. S., transportability by aircraft is 
being maintained. Components of 
the first Army Package Power Reactor, 
which is being built by Alco Products 
for construction at the Army’s Fort 
Belvoir, near Washington, will be 
transportable by air (NU, Jan. ’55, 
p. 76). In this sense, it will serve as a 
prototype for power reactors that cen 
be built rapidly in remote areas, 

But some design modifications are 
being made for this plant. These are 
dictated by the prototype’s function as . 
a training facility located in a popu- 
lated region of the U. 8. 

According to Alco Products’ Kenneth 
Kasschau, who described (before the 
Atomic Industrial Forum) Alco’s origi- 
nal proposal submitted to AEC in late 
54, these changes involve: (a) contain- 
ment of the maximum credible acci- 
dent, and (b) conversion of all useful 
output to electricity since there is no 
requirement for a heating load (NU, 
May ’55, p. 24). 

The reactor will develop 10 Mw of 
heat, which will be used to generate 
1,825 kw netelectrical output. System 
components are designed for 20 % over- 
load so that more power can be devel- 
oped if experience indicates that the 
core is capable of generating it. 

In the essentially impossible event of 
a reactor runaway, a vapor shell sur- 
rounding the system will contain the 
maximum of 100-million Btu of fission- 
product energy that would build up in 
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the core after long-time operation. 
The container consists of a steel cylin- 
der 7, in. thick, 36 ft in diameter, and 
28 ft high, with hemispherical ends 
bs in. thick; it will withstand a sudden 
pressure of 65 psig. An interior lining 
of 2 ft of concrete prevents rupture of 
the shell if any parts of the system 
should break off and become missiles. 
\ thin inner steel lining eascs decon- 
tamination. 

Forty fuel elements, each of which 
is 234 in. square with 22-in. active 
length and about 3-ft total length, and 
five control rods are positioned in the 
20-in.-square core (with corners omitted 
80 as to approximate a cylinder) by top 
and bottom grids that are supported 
by a diaphragm within the thermal 
shield. Spent elements are removed 
under water to a deep water-filled 
storage pit outside the vapor container. 
The thermal shield is supported by a 
flange inside the upper portion of the 
1-ft-diameter 8-ft-5-in.-high pressure 
vessel. The vessel is supported by the 
heavy inner wall of the shield tank. 
An iron and water layer shield 47 in. 
thick surrounding the reactor, the 
2-ft-thickness of concrete in the vapor 
container and an additional 3-ft of con- 
crete surrounding the cylindrical por- 
tion of the vapor shell reduce the radia- 
tion level in occupied areas to 20% of 
accepted maximums, The fabricated 
iron and water reactor shield is pro- 
vided so as to save transportation 
weight in case aggregate for a concrete 
shield is lacking at a remote site. 

To remove the need for disconnecting 
the control-rod drive when opening the 
pressure vessel, the control rods enter 
the vessel from the bottom. Essen- 
tial] each control rod is a square hol- 
»w basket structure having removable 
ind separate absorber (top) and fuel 
bottom) sections. 

In the primary cooling cycle, 4,000 
gpm of 1,200-psia water enters the 
pressure vessel just below the core sup- 
port diaphragm, which directs the 
water to the entrance plenum at the 
essel bottom. The water then flows 
upward through the core to the exit 
plenum, from which it is nozzled at 
150° F to the steam generator. Here, 
t flows through U-tubes and is cooled 
to 431° F. The steam generator is 
vertically mounted so that thermal 
convection will provide emergency 
cooling; a temperature difference of 
only 33° F is needed to produce super- 
heated steam. Then the water is 
pumped back to the core by one of two 


canned-rotor motor-driven pumps. 
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ge” ULTRASONIC 
DECONTAMINATION 


An effective answer 
to a growing problem 





The ever-increasing problem of removing surface radioactive con- 
tamination from hand tools, gauges, instruments and parts has a 
rapid, efficient answer— Bendix ultrasonic cleaning equipment. 

For example, Bendix ultrasonic cleaning units can even remove 
radioactive contaminants of various types which have been 
deposited under high temperatures over an extended period of time. 
Using only water-detergent solutions, our ultrasonic cleaners 
remove 99.5% to 99.9% of this contamination in two minutes . . . far 


surpassing results obtainable by any other known method, 


Bendix ultrasonic systems are now widely used on industrial 
cleaning applications, including radioactive decontamination of 
hand tools. Investigate their possibilities, For descriptive literature, 
write BENDIX AVIATION CORPORATION, 2714 HICKORY GROVE ROAD, 
DAVENPORT, IOWA. 


A complete Bendix ultrasonic sys- 
tem, with recirculating and filtered 
cleaning fluid, is adaptable to re- 
mote system cleaning operation. 


VISIT US AT BOOTH 605, ATOMIC EXPOSITION, 
MUNICIPAL AUDITORIUM, CLEVELAND, DEC. 12-16 


West Coast Office: 117 E. Providencia Ave., Burbank, Colif 
Export Soles and Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. 


AVIATION CORPORATION 
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FIG. 1. Pilot plant can be 
used for irradiating potatoes 
or other materials 


Portable Pilot Plant for Irradiating Potatoes 


By ©. A. KUHL, A. H. SPARROW, and 


B. MANOWITZ 


Brookhaven National. Laboratory 


{ pton, New Yorl 


The pilot plant described in this 
article has two main advantages: it can 
irradiate reasonably large amounts of 
potatoes (15 tons/day to 12,000-rep 
dosage); and it is portable, making it 
usable for other irradiations when loca! 
potatoes are unavailable. Total cost 
would be $50,000, including $20,000 for 
4 ke of Co”, 

Potato sprouting can be inhibited by 
a suitable dose of 
(1-4). 
softening and weight loss are also re 
duced (1, 2). 
have caused a demand for a plant that 
can irradiate large amounts of potatoes 
both for further testing of the product 
and its eventual introduction into com 
mercial channels. It is not unreason- 
able to suppose that 40—50-million 
bushels might be irradiated yearly (4), 
out of the total U. 8. crop of 375-million 


bushels, once radiation 


ionizing radiation 


Other undesirable changes, like 


These potential gains 


facilities are 
available. 

Design and operation. 
rial to be irradiated is loaded through 
A stainless- 
steel wire-mesh belt moves the materia! 


128 


The mate- 


the entrance duct (Fig. 1) 


over the radiation source. The source 


consists of six flat Co pieces, each 
244 X 14 in., providing a hot area of 
| ft?. 
guides the 


Source strength is4ke. A wiper 


material into two return 
ducts that drop the material on the 
lower side of the belt as it moves in 
the opposite direction under the source 
A second wiper guides the material into 
the discharge ducts, completing the 
irradiation cycle. 

Belt speed can be adjusted to regu 


late exposure time. If the source de 


FIG. 2. Full-size mock-up of unit 


livers 720,000 r/hi 
dose is 12.000 I 
would be 2 ft 


average potato diameter is 3 in. and the 


and the required 
then the belt speed 
min. Assuming that the 
average density is 42 |b/ft*, 30 ft®/hr or 
15 tons/day could be processed 
Advantages. The entire unit (Fig. 


2) can he 


mounted on a trailer and 
The belt can 


he driven by a small gasoline engine or 


hauled to any location. 
an electric motor powered by a portable 
generator Because complicated inter- 
nal moving parts are absent, the inte- 
rior can be easily cleaned by simply 
flushing with a hose. The whole unit 
is rigidly mounted and linked together 
with heavy steel plates so that in case 
of an accident there is little chance of 
the container being damaged or the 
source @xpost d 

The 
weighs 14 


1g X 224 


container 


lead 


dimensions are 


steel-encased 
tons Its 
334 ft. 
loaded 
equipment at Brookhaven. 
Other meoterials. Although 
irradiated 


The unit can be 


handled and using existing 
pota- 
toes are mentioned as the 


material, it is obvious that the unit can 
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be used to irradiate many other types 
of material. 
ind 


ceuticals and plastics. 


Examples are other plant 


plant products, meat, pharma- 
Experimental 
vork can also be done. 

To ensure the economical application 
f this 


hould be treated. 


other materials 
Cost of the six flat 
the current $5/c 
20,000. Cost of 
shield, trailer and auxiliary equipment 
should be <$30,000. At the estimated 


pilot plant, 


sources, based on 


charge, would be 


Nuclear Batteries: 
Types and 
Possible Uses 


By ALEXANDER THOMAS 
T'racerlah,. Ine 


Boston, Massachusetts 


When a, wishful thinker makes the 
announcing nuclear 
battery that will ultimately run auto- 
mobiles, heat houses, or light cities, 
ine 
the 


headlines by a 


is stretching his imagination into 
of 
a flashlight battery powered 


land pure fantasy. Even 
making 
radioactivity is virtually impossible, 
both from physical and economic 
considerations, 
Before further debunking by cold 
economics, and before presenting my 


shall 


explain the various types of nuclear 


ew of their potential uses, I 


batteries that have been proposed, one 


as long ago as 1913. 


Nuclear Battery Types 

Three 
First there 
battery 


from the radioisotope coated on a cen- 


are shown in Fig. 1. 
the §-current 


High-speed electrons emerge 


cells 


nuclear 


is 


tral emitter electrode and are collected 
The 
second type of nuclear cell is the con- 
The 


volume between two dissimilar metals 


by an outer conducting member. 
tac t-potential-difference type. 


is uniformly irradiated by the radio- 
isotope and the resulting ionization is 
collected by the contact-potential field 


between the plates. In the third type, 
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and maintenance cost of 
$15,000/yr, total operating cost would 
be $25,000, using a 5-year amortization 
170 of 
operation, about 5-million Ib could be 
treated. A of 44¢/lb would 


recover costs. 


operation 


period, Assuming days/ yr 


charge 


* * * 


This article on a talk at the 
Potato Irradiation Conference held at Brook- 
haven National Laboratory, May 26, 1966 
We wish to thank Mr. A. Oltmann and 
Mr. S. Majeski who helped materially in 


is based 


designing the unit, and who prepared the 
drawings. This work was performed under 
the S. Atomic Energy 


Commission, 


auspices of the U. 
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Sf Current 


FIG. 1. 


radiation produces an _ electron 


the 
avalanche in one element of a junction 
These 
by the field across the junction, 


collected 
The 


field is established by a physical process 


diode electrons are 


similar to the collecting field in the 
contact-potential-difference cell, 
B-current battery. The §-current 
type (J) first demonstrated 
Mosley 1913. The region between 
emitter and collector is evacuated, al- 


was by 


in 


though recently it was found (2) that 
the vacuum may be replaced by a 
plastic, provided the 8-particles are not 
unduly absorbed. Voltage across the 
externa! terminals rises to several thou- 
sand volts. At this point leakage pro- 
the 


duced by air ionization around 


further voltage 
the 


compared to the terminal 


terminals limits 


crease. Because 8-particle has 
large energ 
voltage, the field produced by the volt- 
age has little influence on the current, 
This type of cell behaves as a constant- 
current generator and operating voltage 
This cell is efficient 
It can 


deliver only a very low current per me 


depends on load 


only at high operating voltage. 


because there is no current 
It has the in- 
disputable advantage of simple con- 


of activity 


multiplication process. 


Contact - potential 


p-n junction 


difference 


Three types of nuclear batteries that have been built 


struction, because there is only one cell 
in each complete unit. 
Junction-type battery. The 
tion type of cell (3), by way of contrast, 
produces 200,000 electrons for every 


junce- 


8-particle passing through. This elec- 
tron-avalanche process is quite efficient, 
the 
8-particle energy for each electron hole- 
pair formed. Unfortunately, the 
threshold for radiation damage is about 
200 kev so that with 50 me of 8S” on a 


small wafer, this type of cell fails in a 


absorbing only about 3 ev from 


few weeks. Changes in the crystalline 
structure of the silicon are the cause. 
Work is underway aimed at alleviating 


j 
4) 


radiation damage ( The emf is only 
about 0.2 volt per cell so that a large 
number of cells would have to be placed 
in series to develop an appreciable 
voltage. 

CPD-type battery. 
between the §-current type and the 
junction-diode the 
potential-difference (CPD) type, which 
Tracerlab has been developing (4) for 


Intermediate 


type 18 contact- 


the past three years under Signal Corps 
sponsorship. The open-circuit voltage 
equals the contact-potential-difference 
J. B. Kramer, in 1924, demonstrated 


that a continuous current through an 
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assures you of the fastest, most efficient, most 
economical world-wide service for all major 
lines of electronic equipment and component 
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of exporting Nucleonic products, TERMINAL is 
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Photoelectric 
FIG, 2. 


external load could be produced by a 


battery of these cells (6 The region 
between the zine and carbon plates he 
used could be air or it could be the solid 
natural radioactive substance itsel/ 
The effect was rediscovered in 1948 in 
this country by Ohmart and others (7 

and Ohmart was chiefly responsible for 
starting the present interest in its prac 

tical possibilities. 


Work 


tritium in heavy gases like argon and 


has been done with gaseous 
krypton, between various electrode sut 

faces. Each ion pair produced absorbs 
about 30 ev from the 6-particle energy 

This means that the theoretical current 
multiplication is about one tenth what 
it would be in the junction-diode type. 
Because the tritium is in the gaseous 
state and therefore has good geometry, 
a large part of the 8-particle energy is 
transformed into useful current. The 
CPD-type cell powered with H® actu- 
ally gives about 100 times the 6-cur- 
rent. This is about half the theoretical 
eurrent multiplication. 


with 


Several com- 


binations various electrode sur- 
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Photojunction 


Four possible nuclear battery types, some of which have not been built 


faces have been found, having a stable 


CPD between 1.1 and 1.9 volts 


Other Cell Types 


Pictured other 


types ol nuclear cells, some of which 


in Fig. 2 are four 


demonstrated and some 


The 


heat produced 


have been 


postulated, thermoelectric 
the 


radioactive energy 


only 


type relies on as 


is absorbed by the 
To minimize effects from 
the hot 


junctions of the thermopile must be 


thermopile 
room-temperature variations 
kept at a high temperature (compared 
to room temperature). This requires 


much radioactivity. The only model 
of this type that has been announced 
150 ¢ of Po*, This isotope 
has only a 138-day half-life. At to- 
day’s prices, 150 ¢ would cost $375,000. 


In the secondary-emission cell, the 


5S) uses 


sensitive surface is bombarded by 
B-rays, and the secondary electrons 
emerging are collected by an opposing 
There is some cur- 
the 


maximum energy of the secondary elec- 


insensitive surface. 


rent multiplication and because 





Radioisotope Costs for Nuclear Batteries 


Isotope cost 


Radioisolope Half-life per 


138 days 
v 


Polonium-210 
Krypton-85 
Tritium 
Radium D 
Strontium-90 
Nickel-63 
Carbon-14 5,500 


1 years 
4 years 
22 years 
25 years 
5 years 
years 


* Power delivered to matched load for 


$2,500 


35,000 

500 
11,000 
32,000 


I] sotope coal per 
microwall radioactive Cost per 


ure power (before decay) watt hour* 
OS 
50 04 
2 06 
05 

Ov 
85.40 
104.60 


$1,700 
30 

at) 

375 
30 
7,950 
150 


one half-life at conversion efficiency of 2%. 
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trons is around 20 volts, the open-cir- 
cuit voltage would be in this magnitude. 
Work on the secondary-emission-type 
cell is proceeding in the Signal Corps 
research laboratories at Fort Mon- 
mouth, N. J. 

The photoelectric types use the 
intermediate process of converting 
radioactive energy to light in a phos- 
phor. The light, in turn, liberates 
electrons from a photoelectric or a 
photojunction surface. A silicon-anti- 
mony photojunction element with 5 
10% efficiency in converting sunlight 
to electrical energy was announced in 
1954 (9). Work with a radioactivated 
phosphor to illuminate this junction 
has not been reported. 

All the nuclear batteries have con- 

ersion efficiencies (radioactive 
energy /electrical-energy-delivered- 
to-a-matched load) of between 0.1 and 
2%. With the possible exception of 
the 8-current type operating at very 
high voltage, theoretical considerations 
probably will limit the ultimate attain- 
able efficiency of any of these types to 


no greater than 2%. 


Power Costs 


With this introduction to nuclear- 
battery types, let us proceed to the 
economics. The table (left) has costs 
based on the present isotope prices 
from Oak Ridge and Atomic Energy of 
Canada. The figures are in two forms: 
first, cost per microwatt of radioactive 
power; and second, cost per watt hour 
of electrical energy delivered over the 
half-life of the isotope, assuming 2% 
conversion efficiency. The isotopes 
are the principle ones that have been 
considered for nuclear battery use. 
They are relatively free from y-radia- 
tion and have long half-lives. 

Cheapest isotopes are Kr** and Sr. 
Unfortunately the y-radiation associ- 
ated with both could be a health haz- 
ard. Gamma-rays with 0.6-Mev 
energy are produced in 0.65% of Kr** 
disintegrations. With Sr, the prob- 
lem is bremsstrahlen caused by the 2.2- 
Mev £§-particle emitted by Y", its 
daughter. 

Tritium is the most promising iso- 
tope, technically speaking. The recent 
price reduction, from $100 to $2/c, 
makes it economically. attractive also. 

Even the lowest cost shown by the 
table, $30 per watt hour of useful eleec- 
trical energy, makes nuclear battery 
power noncompetitive with any other 
type of power; be it from dams, coal, 
nuclear reactors, or flashlight batteries. 
Electrical power in homes costs a few 
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destined for rapid expansion 
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devote their efforts toward 
the development and 
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atomic products. 
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aerial attack 


Q: What has this to do with the aircraft industry 
—and you? 

A: It may have plenty to do with both. Here’s 
how: 

Football teams are judged by scoring ability in 
top competition—teamwork, form, ability, strategy, 
class. So, too, are aircraft companies. 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem 
from today’s experimental contract to the frontier 
problems of the future—is the target for a coor- 
dinated “aerial attack” by a top-flight team of 
specialists 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers. 

Contact J. M. Hollyday, Dept. N-11, The Martin 
Company, Baltimore 3, Maryland. 


MVE 24 FEO 2 Re 
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cents per kw-hr. A type-D flashlight 
cell, at 10¢, delivers about 244 w-hr 
over its useful life, or 4¢/w-hr. Power 
from dry cells is 1,000 times the cost of 
line power, but power from dry cells is 
still 1,000 times less expensive ‘han 
nuclear battery power, charging only 
for the radioisotope. 

Faced with these figures, the peace- 
time prospects for nuclear batteries are 
not particularly bright. If they live 
up to their potential advantages of 
longer shelf-life and longer operating 
life over a wide temperature range, 
nuclear batteries may find a limited 
number of special applications 


Nuclear-Cell Advantages 


The shelf life of conventional dry 
cells is 1-2 years. Electrolytic bat- 
teries are being developed. Shelf-life 
of these new chemical batteries prob- 
ably will be much longer than two 
years. But it is doubtful that they can 
be short circuited without damage. 
The temperature problem may be even 
more difficult tosolve. Because energy 
cannot be drained from a nuclear bat- 
tery before natural isotope disintegra- 
tion occurs, short circuiting the nuclear 
battery causes no damage. Economi- 
cal isotope use may make the optimum 
battery life 2-3 half-lives. 

There are several military applica- 
tions, all of them classified. Among 
nonmilitary applications, perhaps the 
most intriguing is using a nuclear bat- 
tery as a light-weight, compact, long- 
lived supply for an ion chamber in a 
portable radiation detector. But most 
survey meters use vacuum tubes. 
These must be replaced from time to 
time, so the advantage of a mainte- 
nance-free nuclear battery is partly 
lost. Survey meters using improved 
transistors or quartz fibers ultimately 
may be able to operate on nuclear bat- 
tery power alone. 

Other applications. Nuclear bat- 
teries are capable of charging pocket 
dosimeters Here, the usual portable 
charging box has a chemical battery 
for a lamp to illuminate the viewing 
field The necessary replacement ol 
this battery negates, to some extent, 
the value of the long-lived nuclear 
battery. Also, when many high-range 
dosimeters must be charged in quick 
succession, powe! delivery from the 
nuclear battery may be insufficient, 
making it necessary to use an electro- 
static induction charging device to- 
gether with the nuclear battery 

Nuclear battery power may be stored 


by building up charge on a low-leakage 
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charge placed on the capacitor by BEVA LABORATORY 


snother means. The voltage may be 

ised as a bias for a sensing element or LAR LL A ARTA, AERE 
to provide an electrostatic field in which 

the sensing element is a metallized- 

quartz fiber. The charge may then be 

delivered as a one-shot trigger when 

the sensing element becomes activated. PULSE 

A burglar alarm is an example of one 

such use. 


Because there are so few nonmilitary HEIGHT 


devices that are ready-made for nuclear 


battery power, future applications will 

call for imaginative and ingenious in- ANALYZER 

ventions. Since the power is so small, 

the typical device must be very sensi- MODEL 201 

tive. Probably it should employ the 

principles of electrostatics. If it is : 

mechanical and is to operate in a cyclic ’ —_— 


fashion, it must be made nearly rapidly records 


frictionless. 
If the application is a one-shot elec- energy distribution Curves 

tromechanical device powered by : 

charge stored in a capacitor, it is likely photographically 

that two stages of switching will be 

necessary. Both should be highly 

efficient in terms of mechanical work/ 


Coincidence spectrometer analyzes and 
records: individual pulses, Display is stepless. 
Neutral wedge filter covers scope face; 
camera ‘‘sees'’ longer line when pulse ampli- 
tude is repeated. Energy distribution is indi- 
cated by iso-density line. 


electrical energy ratio. The first stage 

would contain the highly sensitive 

sensing element or switch. The second 

would close the circuit for triggering 

off, for example, a desired chemical SINGLE CHANNEL : 
reaction. The second stage would Used in scintillation spectrometer sys- 
drain off a larger amount of the stored ANALYZER tems. Precision at high counting rates. 
charge. MODEL 200 

The decision on whether nuclear bat- 

teries have unique and desirable prop- eh tele wet 
erties, matched by no other type of NQN-OVERLOADING —_— fost linear _non-over- 
battery, remains for the future. My loading amplifiers for 
ADAPUPTERS use in scintillation de 
principles on which they operate are so tector systems where 


different, there are bound to be certain MODEL 153 bursts of high level 


ypinion is that because the scientific 


obs that nuclear batteries could do MODEL 154 signals paralyze con 
better. But I would consider nuclear ventional amplifiers. 
batteries an attractive field only for 
very venturesome capital. 
** * REVERSIBLE 
'racerlab'’s work on the CPD battery is HIGH VOLTAGE 


ipported, in part, by the U. S. Army Signal P 
wpa, under contracts DA-36-0898C-426549 SUPPLIES These precise voltage 
nd -04519. Thia article ie based on a talk sources feature long 

ut the National Industrial Conference Board's term stability, lew ri 
MODEL 3008 500 to 1600v Y P 

ulomic energy course for management, : 

co ; > - ple, low noise and 
ipril 28, 1955, Westchester, N. Y. MODEL 3018: 1000 to 5100v 


MODEL 3028: 500 to 2600v 


Ovtput current 
0 to 1 ma continuous. 


small reset error. 
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([] ATOMS and ENERGY 


by Professor H. 8. W. Massey 
account of the developments in 
which led up tw the large scale release 
energy. The similarities and differences 
the atomic processes which occur in ordinary com- 
bustion ot in nuclear fission are explained in 
some detail in order to realize the immensity of 
the new power available. The consequences of this 
for war and peace are discussed—the nature and 
powmibilities of the hydrogen bomb are fully con 
sidered. Professor Massey is Quain Professor o 
Physics in the University of London, During the 
war he became head of the group of British 
Scientists working in America on the Atom Bomb 
project, and more recently played a leading part 
in the foundation of the Atom Scientists Associa- 
tion, and is now its Vice-President. Chapter head- 
ings indicate the scope of the work: Alectrons, 
Protons, Neutrons and Atoms—The Combinations 
of Atoms-Chemical Energy-—-Changing the Atomic 
ucleus—-The Large Scale-Release of Atomic 
(Nuclear) Energy—Atomic Energy at the Service 
of Man-—-Present Day Research in Pure Atomic 
Physies, $4.75 


[_] ATOMIC ENERGY RESEARCH 
AT HARWELL 


by Kenneth Edmund Brian 
the United Kingdom Atomic 
carries forward the story of the 
Research Establishment from the point at which 
it was left in their last book (‘Harwell—the 
British Atomic Energy Research Establishment’ 
up to August 1954, when the United Kingdom 
Atomic Energy Authority took from the 
Minister of bupply The author is Principal 
Scientific Officer at Harwell since 1947 

19 Halftones, 
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“operational” approach is throughout. The 
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other fields than physics Chapter headings 
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((] APPLIED ATOMIC ENERGY 


by K. Fearnside @ B. W. Jones. This book pro 
vides the basic knowledge of nuclear physics neces 
sary to an understanding of the advantages to be 
derived from the techniques of different fields of 
pure and applied science, including radiography 
techniques and the use of isotopes in 
sesaveh. Illustrated 
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atomic theory with special reference to metals and 
alloys. The subject matter is presented in the 
of a dialogue between an Olde: Metallurgist and a 
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between the old and new viewpoints, Revised edi 
tion. The author is Lecturer in Metallurgical 
Chemistry, University of Oxford, 171 illustration 


$10.00 


This book gives an 
atomic physics 
of atom 

between 


Jay. This book from 
Energy Authority 
Atomic Energy 


over 


$4.75 


used 


pure 


$4.75 


form 


MAIL THIS COUPON TODAY 


SS YS | ee 


Mail to your favorite bookseller or directly to 


PHILOSOPHICAL LIBRARY, Publisher 
15 Gast 40th Street, Desk 683, New York 16, N.Y 


Send books checked. To 
enclose remittance $ 


expedite shipment | 


ADDRESS 


ne 


NAME 


134 





BOOKS 


Fundamentals of Radiobiology 


By Z. M. BACQ and PETER ALEXANDER (Aco- 
demic Press, inc., New York, 1955, xii + 389 
pages, $6.50). Reviewed by Titus C 
Evans, College of Medicine, State Univer- 
sity of Iowa, lowa City, lowa. 


This is a survey of recent literature 
the 
emphasizing fundamentals, especially 


in radiobiology with view of 
those of radiation chemistry and of 
protection afforded by chemical sub- 
stances. Specialists of individual top- 
ies may find fault with details or with 
but the treatment 


is designed to present the subject as a 


some conclusions 
coherent whole and to be of interest 
to radiation therapists as well as to 
radiobiologists. 

The the 
sequence of supposed events, i. e., inter- 


material is discussed in 
action of radiation matter, direct and 


indirect action, radiation chemistry, 
effects on macromolecules, cytologic 
and genetic phenomena, effects on cell 


Most 


of the book is devoted to discussion of 


division, and modifying factors. 


the variation in sensitivity and meth- 
ods of modifying radiation reactions 
The book ends 


observations in human beings and a 


with a chapter on 
“nostscript”’ that contains a summary 
of current concepts of the sequence of 
physical and chemical and biological 
The 


postscript also emphasizes the distine- 


changes following irradiation. 


tion between chemical protectors 


those chemicals providing for some 
and those 
The final 
applications of chemotherapy in radio 
that the 


these lines is full of promise. 


recovery assisting repall 


processes. note of four 


biology hints future along 


Principals of Nuclear Reactor 
Engineering 

By SAMUEL GLASSTONE (D. Van Nostrand 
and Co., Inc., New York, 1955, ix + 861 pages, 
$7.95). Reviewed by 8. Unrermyer, Gen 
eral Electric Co., Schenectady, N. Y 

Filling the need for a general guide 
to reactor engineering, this volume will 
find its the 
selected shelf of reference 


carefully 
that 
every engineer will accumulate during 


place among 
texts 
his career. Though much of the ma 
terial contained in the 861 pages of this 
well written book can be found else- 
where, no other single volume provides 
such a clear and concise treatment of 
the subject. 

Theoretical discussions contained in 


the earlier Elements of Reactor 


Theory Ma 
rewritten to suit the needs of reactor 


have been abridged and 


engineers, while the general utility of 
the volume is enhanced by the inclusion 
of chapters on heat transfer, chemical 
processing, reactor materials, shielding, 
and the other specialities of reactor 
engineering. Descriptions and _ illus- 
trations of operating reactors have also 
been included. 

The result is a valuable and readable 
book useful both to the student and 
the practicing 
contribution to the literature of reactor 
The value of this book 
Dr. 


Glasstone’s clear and concise explana- 


engineer, a welcome 
engineering. 


is due in no small measure to 
tions of what had always appeared to 
be complicated processes. Over and 
over this reviewer was led to observe 
“that is 


why didn’t 


such a simple explanation, 


I ever see it in that light 


before?”’ 

Though this volume appears at a 
time when each issue of NuCLEONICS 
texts on nuclear 
felt that Dr. 
Glasstone’s well conceived book is in a 
itself. 
tunate that publication of this book 


may review several 


engineering, yet it is 


class by Therefore, it is unfor- 
should have coincided with the release 
of a flood of new material that makes 
some of the book seem quite old 
fashioned, 

For instance, the text would benefit 
releases on 


tech- 
boiling reactors, 


from inclusion of recent 


uranium metallurgy, Russian 
nology, fast breeders, 
and nuclear constants. Space might 
also be devoted to some of the commer- 


that 
revealed during the last few 


cial reactor designs have been 
months. 
This situation is typical of a new-fast- 
and it is hoped that 


the author will find the early oppor- 


moving industry 


tunity to revise this most useful volume. 


Progress in Nuclear Physics, 


Vol. 4 


Edited by O. R. FRISCH (Pergamon Press, New 
York, 1955, vii + 379 pages, $10.50). Review- 
ed by I. Hatpwan, Physics Dept., University 
of Washington, Seattle, Wash 


Like its predecessors, this 4th annual 
edition of ‘‘ Progress in Nuclear Phys- 


ics”’ contains a number of carefully 
and clearly written reviews of some of 
the more active branches in the field. 


Of the nine articles, three seem to be 
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General Electric also designs and manufactures com 
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al). The use of the reactors will be governed by the 
Atomic Energy Act of 1954. 


FOR SPECIFIC INFORMATION on any of these com 
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General Electric Company, Section 224-7, Schenectady 
5, N.Y. Send coupon below for new bulletin on G-E 
Components and Services for Nuclear Reactor Systems. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Mail to: General Electric Company, Section £ 224-7, 
Schenectady 5, N. Y. 


Please send me new bulletin, GEA-6014, Components & Services 
for Nuclear Reactor Systems. 


(j For immediate project [)For reference only 
Name 
Position 


Company 
City 





ow 


AFFILIATE OF 
GENERAL CERAMICS 


a on ell ¢ CORPORATION 
mplifiers inc 
—amnounces its new 


| VARIABLE 
| SPEED DRIVE 


SIZE ll — 
3/4, 1 and 1-1/2 HP 


SIZE |— 
1/4, 1/3 and 1/2 HP 


Stepless, instant —,. 


starting, compact, F © 
50:1 speed range, He . B - 


good regulation with- 
out tachometer, long 





life, virtually mainte- 





nance free service, low cost, 
fast response, reversibility, dynamic brake, local 
or remote control. Write for Bulletin SS80-5-55. 


Other My Products and Services 


Magnetic Servo Amplifiers 

Transi-Mag * Amplitiers * Trade 
Analog Computors Nome 
Photoelectric Controis 

DC and AC Regulated Power Supplies 


Application engineering and conversion of tool ma- 
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mainly inspired by developments in 
some viewpoint or theory and six are 
more clearly connected with recent 
developments of some technique. 

One of the ‘‘technical” articles has 
to do. with experiments with fast 
heavyions. Until a few years ago, it 
seems that no really serious efforts had 
been made to use nuclear accelerators 
for projectiles heavier than a particles, 
It is apparent from the review by D. 
Walker that heavy ion beams are a 
tool whose use has already given 
exciting new insights into the mecha- 
nism of nuclear reactions. In addition, 
such beams have been used to produce 
transuranic elements and to study the 
extranuclear interactions of fast ions. 

In general, the electric and magnetic 
fields in accelerators have two func- 
tions. The first is to feed energy into 
the particle beam and in this way to 
accelerate it. The other is to keep 
the beam together. It is the second 
of these functions that is reviewed in 
a very readable article by T. G. 
Pickavance, entitled Focusing in High 
Energy Accelerators. All of the com- 
mon accelerators are discussed in this 
review as well as some of the current 
ideas for future accelerators. 

In an article on the study of nuclear 
levels with neutron beams (i.e., neutron 
spectroscopy), D. J. Hughes points 
out the significance of energy-resolu- 
tion gains recently made with Van de 
Graaff accelerators and with time-of- 
flight instruments like ‘choppers.’ 
Larger ranges of neutron energy are 
now accessible for study and much 
more reliable measurements of level 
widths and densities are being made. 
Hughes also discusses the surprising 
successes of theoretical models based 
on a weak neutron-nuclear interaction 
in accounting for the average properties 
of the observed levels. 

One of the most useful techniques for 
the study of excited states of light 
nuclei has been the examination of 
“stars” produced by high-energy pho- 
tons in photographic emulsions. Care- 
ful analyses of the energy and angle 
relationships of the star tracks can be 
made to reveal the locations of energy 
levels and the relative probabilities 
of various modes of break-up of light 
nuclei. The review by E. W. Titter- 
ton, who has been very active in this 
field, discusses some of the results 
obtained with this technique, as well 
as results obtained with photographic 
plates used simply as detectors, rather 
than as targets plus detectors 

The article by E. Breitenberger on 
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line shapes in scintillation spectrome- | 


ters is more than a review. It is an 
analysis of the physical factors in 
actual and tubes that are 
responsible for the shape, particularly 
the width, of The 
author also gives a concise presentation 


crystals 


observed lines. 
of the mathematics needed to describe 
line widths, 

The sixth of the technique-oriented 
articles is one on the preparation and 
chemical properties of the transuranic 
elements. In of the 
attention nuclear physicists are paying 
these days to the nuclear spectroscopy 
of heavy elements, this should be a 
welcome review despite 


view increased 


particularly 
the fact that samples of transuranic 
elements are still difficult to obtain 
except at a small number of places, 

As a matter of fact, of the 
review articles is devoted specifically 
to the Nuclear Properties of the 
For the problem of 
understanding level structure 
transition probabilities in heavy nuclei, 
the most fruitful ideas today are those 
associated with the so-called unified 
model of the nucleus. In this 
proach, the “single-particle” and col- 
of nucleon behavior 
within a nucleus are treated together 
Newton 
gives a thorough review of the consider- 
ible amount of data in this field from 
the viewpoint of the unified model. 


one 


Very 
Heavy Elements. 
and 


ap- 


lective aspects 


in a consistent way. J. O. 


The spectroscopy of light nuclei, on 
the other hand, has been helped most 
in recent times by the development of 
the ideas of the charge independence 
of nuclear forees and the associated 
isotopic-spin formalism. W. E. Bur- 
cham examines the experimental evi- 
dence for these ideas obtainable from 
nucleon-nucleon and especially meson- 
then 
cusses their application to the level 


nucleon interactions. He dis- 
tructure and selection rules in light 
nuclei. 

The most “theoretical” article of 
the book is that by R. H. Dalitz on 
and the 


The question to which it is 


Veson Phenomena Meson 
Theory. 
directed is: To what extent do current 
meson theories account for the observed 
properties of the # meson and for the 
observed forces between pairs of 
nucleons? 

Almost all of the articles appear to 
have been very thoughtfully written, 
ind each is accompanied by a very 


useful 


It is to be emphasized, however, that 


and extensive bibliography. 
none of the articles is merely a repeti- 


tion of its bibliography with connect- 
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Announcement 


FOR THOSE WHOSE WORK IS CONNECTED 
WITH THE PEACEFUL USES OF ATOMIC ENERGY 


Beginning in November, Columbia University Press will publish 
for the United Nations the Proceedings of the International 
Conference in Geneva, August 1955. Sixteen volumes on 


PEACEFUL USES OF ATOMIC ENERGY 


These 16 volumes will be published as ready during 
November, December, and January. 


This is the only definitive and unabridged report of the conference 
only in these 16 volumes will you find the complete texts of all the 
more than 1,000 papers presented at the conference, together with the 
discussion which followed each paper. 


This material will be a reference library for many years, yet for many 
in the field every week without it can be costly. If you need the best 
and most complete information on one or all phases of the conference 
—imminently and for the future—fill in the coupon below to reserve 


your copies now. 
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Power 
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Physics of Reactor Design 
Geology of Uranium & Thorium 
Nuclear Chemistry and the Ef- 
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Reactor Technology and Chem- 
ical Processing 

Radioactive Isotopes and Nuc- 
lear Radiations in Medicine 


XI Biological Effects of Radiation 
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izing Radiations in Agriculture, 
Physiology, and Biochemistry 


XIN Legal, Administrative, Health, 
and Safety Aspects of Large 
Scale Use of Nuclear Energy 
General Aspects of the Use of 
Radioactive Isotopes; Dosimetry 
Applications of Radioactive iso- 
topes and Fission Products in 
Research and Industry 
Record of the Conference (an 
over-all report on the sixty 
technical sessions of the con- 
ference) 


82" x 11” format, average of 550 


pages per volume — over 8800 pages 
in all. Tables, charts, ete. 


RESERVE YOUR COPIES TODAY. 


ee ee 
International Documents Service 

COLUMBIA UNIVERSITY PRESS 
2960 Broadway, New York 27, N. Y 


The price for the 
complete set, if ordered 
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1955, will be $110.00. 
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ing sentences thrown in. Such “un- 
biased ’’ reviews in which contradictory 
data and explanations are duly re- 
corded without comment are, of course, 
not very helpful. Among the most 
valuable things an expert has to offer 
in a review article are his own view- 
points and prejudices, A reasonable 
balance between the conflicting de- 
mands of comprehensiveness and of 
singleness and clarity of viewpoint is 
achieved in most of the articles, 

It is because of this balance that the 
book should have a particularly wide 
range of appeal. It should be useful 
to those having the equivalent of a 
bachelors degree in physics, who would 
like to get a rough idea of the problems 
that preoccupy nuclear physicists these 
days. On the other hand, the articles 
are sufficiently detailed to be very 
useful to the experts. 

The editor should be commended 
not only fer his choice of authors but 
for the completeness with which the 
chosen subjects manage to cover the 
fields of current interest in nuclear 
physics. A person reading just one 
or two of these annual editions would 
become aware of virtually every field 
in which there is at present substantial 
activity. 


The Proceedings of the 1954 
Glasgow Conference on Nuclear 
and Meson Physics 


Edited by E. H. BELLAMY and R. G. MOOR- 
HOUSE (Pergamon Press, inc., New York, 1955, 
ix + 352 pages, $9.50). Reviewed by B. T. 
Fetvo, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

A serious comparison between the 
subject matter of current interest in 
low- and high-energy nuclear physics 
and the subjects covered in the more 
than 100 papers presented at the Glas- 
gow conference of July 13-17, 1954 (a 
comparison that this reviewer has not 
attempted) would probably reveal that 
the omissions are less—but not too 
much less—than what would be ex- 
pected in a comparable random sam- 
pling of papers published in the peri- 
odicals devoted to these fields. After 
five days (less the time devoted to the 
social amenities or to sight-seeing) of 
exposure to such a wealth and variety 
of detail, the participants must have 
felt themselves completely saturated. 

The proceedings cover eight broad 
fields: (1) Nuclear Forces and Nucleon 
Scattering (37 pages); (2) Nuclear Data 
and Nuclear Models (103 pages); (3) 
Photodisintegration (27 pages); (4) Beta 
and Gamma Ray Transitions (68 pages) ; 
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5) w-Mesons (57 pages); (6) Field 
Theory (18 pages); (7) High Energy 
Experimental Techniques (13 pages); 
and (8) Heavy Mesons and Hyperons 
29 pages). 

The relative lengths of the sections 
reflect reasonably accurately the rela- 
tive activities in these fields at this 
time. 

Each topic is introduced by one or 
more brief surveys. These have the 
purpose of bringing to a focus the main 
developments and outstanding prob- 
lems in the various fields. They are 
generally excellent, reflecting the ex- 
pertise of the speakers, and constitute, 
in fact, the most interesting and signifi- 
cant contributions of the proceedings. 
The papers that follow are intended to 
levelop and elaborate the themes set 
forth in the introductory surveys. 
Unfortunately, they are too many, too 
varied, and too brief for any coherent 
picture to emerge. Since most of the 
contributions have since been pub- 
lished, in much greater detail than is 
given in the proceedings, the greater 


part of the volume will be of very 


limited interest to either the specialist 
or the interested nonspecialist. 

What is clearly lacking is any at- 
tempt at a summary of the contribu- 
tions or any attempt to evaluate, on 
the basis of the information presented 
it the conference, the present status of 
the fields discussed. This is, of course, 
1 reflection of the fact that with so 
ittle time allotted to so many subjects, 
there could hardly have been any time 
for the discussions out of which such 
evaluations might have emerged. In- 
leed, the most important discussions 
have been included, and they occupy 
in almost negligible fraction of the 
olume. 

Most of the contributions were in the 
field of “classical” (low-energy) nu- 
clear physics and were mainly con- 
cerned with recent developments in the 
arts of nuclear spectroscopy. This is a 
field in which phenomenal progress has 
been made in the last five years. Had 
the conference devoted itself entirely to 
this subject, it might have, with the 
wealth of talent on hand, been able to 
arrive at the kind of synthesis that can 
serve as a valuable stepping-off point 
for further developments. It is re- 
grettable that the conference failed to 
take advantage of this splendid 
opportunity. 

Since high-energy nuclear physics is 
exceedingly well blanketed, almost 
smothered, in fact, by frequent con- 


ferences, the material contained in the 
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portions of the proceedings devoted to 
this field is by now almost entirely “old 
hat.” 

Despite the above-mentioned short- 
comings of the Glasgow conference, its 
proceedings make very interesting read- 
ing, thanks to the general excellence of 
the individual presentations and, in no 
small measure, to the skill of the edi- 
And the 
ubiquity of the subject matter, this 


tors. precisely owing to 


volume is an important historical 
document depicting, as it does, a highly 
the 


theoretical 


developed empirical science on 
threshold — of 


“‘break-throughs,”’ 


significant 
which, when they 
finally arrive, may have as far-reaching 
consequences as did the development 
of the quantum theory. 


Radioisotopes in Biology and 
Agriculture 


By C. L. COMAR (McGraw-Hill Book Co., Inc., 
New York, 1955, xiii + 481 pages, $9.00). 
Reviewed by Austin M. Brves, Argonne 
National Laboratory, Lemont, Il 


The author, who has been in charge 
of a major agricultural research estab- 
lishment dealing with isotopes and 
produced an ex- 
the 
theory and practice of the use of iso- 


It does not 


radiobiology, has 


tremely valuable handbook in 
topes in the life sciences. 
purport to be a compendium of the 
status of knowledge in any of the bio- 
logical fields where tracers are used, 
yet it is full of 


gleaned from the literature: for every 


illustrative material 
familiar reference that one misses, he 
finds another that he is glad to discover 

The information in this book is not 
There 


also useful sections dealing with such 


limited to tracers alone are 
peripheral subjects as the care of ani- 
mals and methods of injecting them 
with various materials, and with pape 
chromatography and ion-exchange 
All of these combine theory 
reflect the 


writer’s special experience in the han- 


methods, 


and practice, and some 


dling of large apimals. There is a com- 

prehensive chapter on radioactivation 

analy SIS. 
A fairly 


more than one-fourth) discusses the 


large section of the book 
radioisotopes separately. Ineach case, 
data are given which include complete 
physical characteristics, information on 
methods of 


isolation and 


and on the toxicity of the 


chemical 
radioassay 
stable form of the element. 

This book is recommended without 
reservation to those who have to deal 


with radioisotopes for any biological or 
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igricultural purpose. It is practical 
vithout being a simple cook book. 
Che reviewer has already found it to be 

onsiderable usefulness in day-to-day 
vork, however sophisticated in those 
matters he may have presumed himself 


to be 


Microwave Spectroscopy 


By C. H. TOWNES and A. L. SCHAWLOW 
(McGraw-Hill Book Co., Inc., New York, 1955, 
avi 698 poges, $12.50). Rev iewed by 
M W P. STRANDBERG, Massachusetts 
Institute of Technology, Cambridge, Mass 


The publication of this book makes 
three-fold the degeneracy in the title, 
since two others have preceded it. 
However, no exclusion principle is in 
langer of being violated for the many 
other degrees of freedom of a book, the 
level and treatment of the material, 
make the degeneracy only superficial. 
This book will certainly fill a need 
which has existed, 

[It seems fair in reviewing a book to 
do so in terms of the aim of the authors. 
In this case, according to the preface, 
the book is “not primarily intended as 
i text, but rather as a readable refer- 
ence which can be used both by stu- 
dents interested in one of the many 
uspects of microwave spectroscopy, and 

those interested in research in this 
field.”’ 

That the book is a reference is at- 
tested by the fact that of its 698 pages, 
200 are appendices, tables, bibliog- 
raphy and index. The rest of the book 

also liberally sprinkled with useful 
figures, tables and charts. 

he book considers successively the 
rotational spectra of diatomic, linear 
polyatomic, symmetric-top and asym- 
metric-top molecules, atomic spectra, 
electric-quadrupole and magnetic-di- 
pole hyperfine structure, Stark and 
Zeeman effects, inversion and torsion, 
ind line shapes. The last five chapters 
cover experimental techniques. 

The treatment is wave-mechanical. 
However, for the most part, results are 
imply stated with bibliographic refer- 
ences. As the preface states: ‘“‘The 
iuthors have endeavored to discuss the 
material critically, systematically and 
n the simplest way consistent with 
ome completeness in a single volume.”’ 
In this reviewer's opinion they have 
succeeded in finding a reasonable com- 
promise to allow this to be done. 

Some effort apparently has gone into 

aking each chapter self-sufficient, to 
nake its use as a reference more imme- 
liate to a variety of users. This virtue 


seems illusory to this reviewer, for it 
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SYSTEMS 


PHYSICISTS 


Research and development in the technology of 
guided missiles is not confined to any one field of 
physics. Broad interests and exceptional abilities 
are required by the participants. Typical areas at 
Lockheed Missile Systems Division include: 


@ Neutron and reactor physics 
@ Advanced electronics and radar systems 


@ Applied mathematics such as the numerical 
solution of physical problems on complex 
computers 
Analytical systems analysis of guidance and 
control problems 
Ballistics and the integration of ballistic type 
missiles with vertical guidance 
Electromagnetic properties of the upper 
atmosphere 

@ RF propagation in microwaves as concerned 
with antenna and radome research 


@ Experimental laboratory instrumentation 


Continuing’ developments are creating new positions 
for those capable of significant contributions to 
the technology of guided missiles. 


Ledbbeed 


MISSILE research and engincering staff 
SYSTEMS LOCKHEED AIRCRAFT CORPORATION 


DIVISION | VAN NUYS. CALIFORNIA 




















“\\| must be that only the cognoscenti will 
q ATOMIC PHYSICS have the opportunity to obtain mean- 


An Atomic Description ing from one isolated section of a book RESEARCH 


of Physical Phenomena having a total of 500 pages of text. 
Just Published! The book is probably most useful for and 


Emphasis in this book is on the extension of the sections dealing with the appli a- 
basic classical qpacepte ol physics into the tion of the results of microwave spec CONSULTING 
realm of atomic phenomena—and on the ; 

evolution of those particularly central and || troscopic measurements. Such appli 
elemental quantum concept hich uniquel ; 

characterize the physics of atomic particles cations are the use of nuclear-electric 


Introductory matter pro : . 
vides the essential foun quadrupole coupling energies for a Radiation Safety 


dation in classical physics a ae oe Patent - 
By G. P. Harnwell, Pres., discussion of molecular electronic struc- Stable Isotope Studies 


Univ. ‘a, and W. E. “e 2 te ‘ j : 
Seophons, pes eS an ture, or the determination of isotopic 


a Ay 401 pp., 14 mass ratios. These sections are shorte: 
iNlus., . : , “ , 
Ral than their usefulness would indicate, Waste Disposal 


‘é there being only about thirty pages in Film Badge Monitoring 


MICROWAVE all of such material. 
SPECTROSCOPY It is probably fair to end with a few 


more critical comments, since those 

Just Published! 7 P P 

pes who are still reading this review have ' Isotope Processing 
Thorough, comprehensive discussion for those 


interested in the many practical problems to already decided most likely to read the 
which microwave spectrosopy may be ap- “ e , 
plied, Presents a systematic and complet book anyway. First there is a tend 
account of the large amount of theory, ex : 
perimental data, and experimental know-how ency to be rather lengthy in dealing 


tion and’ specihe characterstics, wselal in || With problems that are simply soluble || SHORT LIVED ISOTOPES— 
making and operating microwave spectro ava _ ton Aes ¥5 . 

scopes, By C. i Vous. Peel, of Pardes |by wave mechanic s. As an example IN STOCK 

Columbia Uniy., and A. L, Schawlow, Bell the symmetric-top treatment has a 


Telephone Lab. 696 pp., 152 illus., $12.50 ; ‘ 
& JS lengthy solution of the second-order 


th ~ differential equation for the hypergeo- ATOMIC RESEARCH 
THE ACTINIDE ELEMENTS metric function. (If this can be con 
A comprehensive treatment of actinide ele sidered simply soluble.) However the Laboratory 


ments—their comparative chemistry, cry . 
lography, oxidation-reduction behavior, asymmetric-top energy-level equation 10717 Venice Blvd. 
oO ctalled. discussions || i8 simply stated since, the reviewer sus- Los Angeles 34, Calif. 


heaviest ele 





Dosimetry 
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Health Physics Surveys 


Radiation Effects 

















| pects, at this point matrix mechanical 








rom actinium to | 
discovered tran |}methods are so much simpler. The 
~~. yn Edited ‘ 
by G. T. Seaborg, Prof effect is to make the solution of many 
of Chem. and Dir. of Nu | : 
clear Chem. Research, faters rather mysterious, or at least 
| 
} 





Univ. of Calif.; and J. J 
Katz, Senior Chem., Ar 
gonne Nat. Lab. 870 pp., 
153 illus., 147 tables, 


overly cumbersome, 
Second, the book gives the impres- 





sion of having a complete bibliography 








However, a few spot checks indicate 


$11.75 pe 
» one important item missing from the 
INTRODUCTION | | 8 


| 
| 


bibliography. Several bibliographic 


TO NUCLEAR || references to basic material are missing 
ENGINEERING from the text, and, for example, on 


Brings clear explanations of the unique en page 96 the reference to [355] as the 
gineering problems encountered in the nu ; , : 

clear energy field. Includes nuclear fission, || source of the factorization of the direc 
the nuclear chain reactor, reactor theor ‘ ‘ 

radiation shielding, reactor materials, and tion cosine matrix elements is rather 
reactor control, Also cover eparation of ludic . 
stable isotopes, chemical processing of radio udicrous 

gore materials, remote handling equipment In short, if its pretention of sim 
yoes into special enginecring problems, Gives 

numerous example and) =oproblem By R Cc r or iogrs ¢ CO eteness 
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is ignored, this must be judged a good 





and useful reference book for micro- 


wave spectroscopists. 


A sixteen page catalog describing complete 
Fundamental Formulas of Physics instrumentation for medical diagnostic 
and therapeutic radioisotope applications 
Edited by DONALD H. MENZEL (Prentice Available on request; please address 
Hall, inc., New York, 1955, xxxv + 765 pages Dept. E-11 
$13.50). Reviewed by Grecory Bre 


Sloane Physics Laboratory, Yale Univer 
sity, New Haven, Conn Berkeley 


[) Stephenson—-Intro. to Nuclear Enginecring 
$8.00 

(Print) 

Name 

Addrews 
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Company 
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For price and terms outside US 

Write MeGraw-4ill lat l, NY NU-11 8 ‘ 
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This book gives an excellent sum 2200 we 
mary of the formulas used most fre- 
quently in physies. The list of authors 


PPrTTITTT Titi iiii tii 


includes many well known authorities 











their fields of specialization. The pres- | 


entation is clear and concise and the 
coverage of subject matter is compre- 
hensive. The choice of formulas con- 
sidered worthy of inclusion appears to 
the reviewer to be a very proper one. 
The obvious intent in bringing out this 
volume was to provide a handbook for 
the use of physicists. It will probably 
fulfill the functions of engineering 
handbooks in the case of engineers 
In many respects this collection can 
also be considered as a guide for an 
introductory course in theoretical 
physics. 

Basic mathematical formulas pre- 
ented by Philip Franklin form the 
subject matter of the first chapter. 
This starts with quite elementary 
matters and goes on to the differential 
ind integral calculus, differential equa- 
tions, vector analysis, tensors, spherical 
harmonics, other subdivisions on special 
functions and, after dealing with 
essential parts of analysis, goes on to 
matrices, group theory and integral 
equations. 

The second chapter, by Joseph M 
Cameron, covers statistics. Itincludes 
some practical points regarding fits to 
data by polynomials, contains several 
pages regarding statistical tests and 
analysis of variance. 

Chapter 3, by the editor, is devoted 
to nomograms. It is the shortest of 
all the chapters. There are several 
other reasonably short chapters such 
as the one on physical constants (Jesse 
W. M. DuMond and E. Richard 
Cohen) and a chapter on classical 
mechanics by Henry Zatzkis. The 
same author has contributed two 
chapters on the theory of relativity, 
pecial and general, 

Hydrodynamics and aerodynamics 
ire covered by Max M. Munk, 
boundary value problems by Zatzkis. 
\ concise presentation of the formulas 
of heat and thermodynamics is given 
by P. W. Bridgman. There follow 
chapters on statistical mechanics by 
Donald H. Menzel, kinetic theory of 
gases and related problems by Sydney 
Chapman. Electromagnetic theory is 
covered by Nathaniel H. Frank and 
William Toboeman, electronics by 
Emory L. Chaffee, sound and acoustics 
by Philip M. Morse, geometrical 
optics by James G. Baker, physical 
optics by Francis A. Jenkins, electron 
opties by Edward G. Ramberg, atomic 
spectra by Charlotte E. Moore, molecu- 
lar spectra by L. Herzberg and G. 
Herzberg, quantum mechanics by L. 
I. Schiff, nuclear theory by M. E. 
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ackard/ Instruments 


| Liquid Scintillation Spectrometers 





2 Automatic Fraction Collectors 
3 Windowless and Flo-Window Counters 





TRI-CARB 
LIQUID SCINTILLATION 
SPECTROMETERS 


For counting Tritium, Car- 
bon-14 and other beta emit- 
ting isotopes. 
Provides the most simple 
and convenient method for 
precise counting of beta sam- 
ples that go into solution with 
liquid phosphors. 
Aqueous samples of vari- 
ous types may also be readily counted. Request 
Certain materials that are not soluble in liquid phos- Bulletin 
phors may be counted in suspensions 314 





AUTOMATIC 
FRACTION COLLECTORS 


For precise column chroma- 
tography 
Provides both time and 
drop counting. Can be fur- 
nished for time operation 
only at commensurately low- 
er cost. 
Drops from column fall di- 
rectly into test tubes. There 
are no intermediate collect- 7 
ing vessels, glass arms, or = 
funnels to cause mixing, contamination, evaporation, etc. Request 
This is important where accurate separations are required Bulletin 
or where radioactive tracers are used. 230 





WINDOWLESS AND 
FLO-WINDOW 
COUNTERS 


Both types can be used for 
Geiger and proportional op- 
eration. 

Windowless Flow Counter, 

Model 200A, provides maximum 
sensitivity for counting solid sam- 
ples which emit very soft radiations. 
Has essentially unlimited life. Physi- 
ca! arrangement of sample in cham- 
ber makes it possible to achieve full 
24 geometry. 

Flo-Window Counter, Model 210, features a very thin Request 
metalized window of Du Pont Mylar which offers a mini- Bulleti 
mum of obstruction to low energy radiation. Isolates eecupiad 
counting chamber from sample. Eliminates static charge, 200 
vapor effects, accidental contamination, etc. 


wah 





Plackard Instrument Company 


OErT.s r. Oo. BOX 428 LA GRANGE, ILL. 
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MILLI-MICROSECOND 
PULSE GENERATOR 





@ Practically ideal rectangular pulses at 
recurrence rates of 60 or 120 pulses per 
second 

@ Rise and decay times down to 1.2 mus, 
minimum width 1.2 mus, maximum dura- 
tion unlimited 

@ Amplitude 0 to 35 volts with 93 ohms 
load, may be adjusted using standard 
DC voltmeter 

@ Sync ovtput signal isolated from the 
main output with provisions for delaying 
the main pulse 

@ Time parameters determined by standard 
RG-62/u coaxial cable or accessory 
width and delay unit 


ACTUAL PHOTO 
50 mus PULSE 


MODEL PG-215 PULSE GENERATOR 9195, 


MODEL PGA-220 
WIDTH & DELAY UNIT (optional) $150.00 


TELETRONICS LABORATORY, inc. 


54 Kinke! St., Westbury, N. Y. 
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Rose, cosmic rays and high-energy 
phenomena by Robert W. Williams, 
particle accelerators by Leslie L. Foldy, 
solid state by Conyers Herring, the 
theory of magnetism by J. H. Van 
Vleck, physical chemistry by Richard 
ik. Powell, astrophysics by Lawrence 
H. Aller, celestial mechanics by Edgar 
W. Woolard, meterology by Richard A. 
Craig and biophysics by John M. 
Reiner. 

This book will be fulfilling a very 
useful function. It is more complete 
than similar previous compilations and 
is more modern. One might possibly 
wonder regarding the relative amount 
of space devoted to different subjects. 
Thus, the chapter on nuclear theory 
covers about 20 pages while about 47 
pages are devoted to the solid state. 
The theory of magnetism is very 
modestly presented in the space of six 
or seven pages. The chapters on 
physical chemistry and on heat and 
thermodynamics cannot be clearly 
separated on account of the overlap of 
subject matter, but together they 
occupy about 30 pages. There is, on 
the whole, quite a large amount of 
detail in the three chapters on optics 
which make them relatively long in 
comparison with other subjects. 

However, as to whether it would be 
better to contract or expand the 
chapters in future editions is decidedly 
a controversial issue, but it would seem 
that if expanded editions of the book 
were to appear, the relatively well 
established subjects such as optics 
might need no expansion while the 
more modern material would naturally 
call for additional space. The subject 
of quantum mechanics is not quite 
obviously covered in a large space, the 
chapter by Schiff being only 20 pages 
long. On the other hand, many 
phases of quantum mechanics are 
dealt with in other chapters, such as 
those on atomic and molecular spectra 
and the one concerned with nuclear 
theory or that dealing with cosmic rays 
and high-energy phenomena. Thus, 
for example, formulas for energy loss 
by collision with electrons are found in 
the beginning of the chapter by 
Robert W. Williams, the choice of 
location for the formula being a logical 
one since the application is a good 
guide for deciding where to look for 
the formula. 

It is only natural if the presentation 
of e assumptions underlying the 
derivation of the formulas has suffered 


in the interests of brevity. Thus for 


lexample the approximate formulas for 
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hyperfine structure on p. 460 are given re 


vithout a discussion of limitations that EL. lel a BG 00) 4 On, Wen eel.) Ollemmere). Ba cell 


can be inferred only partially by a 
study of the reference supplied. One 
might also wonder as to whether the 
formulas for the refractive index of dry 
ir on p. 461 are really fundamental 
formulas of physics even though they 
are useful to the specialist. 

The quantum theory of wave fields 
has apparently been considered as 
being outside the scope of the book. 


Mesons and Fields— 
Vol. 2, Mesons 


By HANS A. BETHE and FREDERIC DE HOFF- 
MANN (Row, Peterson and Co., Evanston, Iil., 
1955, xiii + 446 pages, $8.00). Reviewed 

Georrrey F. Cuew, University of 
California, Los Alamos Scientific Labora- 


tory, Los Alamos, N. M 


With the post-war construction and 

iccessful operation of many high- 
energy accelerators, particularly in the 
United States, the field of experi- 
mental w-meson physics has progressed 
it a spectacular rate. The body of 
knowledge is now so great that a sys- 
tematic collection and summary is 
needed. Bethe and de Hoffman have 
produced such a summary in this vol- 
ime and have done a fine job. 

After a review of the general proper- 
ties of m-mesons—mass, charge, spin, 
ind parity—the real meat of the book 
comes in sections B and C on w-meson 
cattering and photoproduction. The 
juantum-mechanical description of 
these processes is discussed at the same 
time as the experiments, so that an 
unusually meaningful picture emerges 
Clarity rather than elegance appears 
to be the aim in handling such tricky 
ibjects as isotopic spin, and there is 
no hesitancy in writing out useful 
formulas in complete detail. These 
two sections will be of enormous value 

t only to those wishing to become 
riented in the new field but also to 
experimenters who are analyzing data 

| theorists who want to know in 
detail what the experiments have 

own 

[It was possible for Bethe and de 
Hoffman to be successful with thei 
treatment of scattering and photopro- 
luction because discrepancies between 
lifferent laboratories making the same 
neasurements have largely disap- 
peared in the past few years, leaving 

clear-cut experimental picture 

Unfortunately the same cannot be 

| for the theoretical situation. As 
1 result the usefulness of section D, 


ch deals with theoretical attempts 
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Ingenious electro-mechanical 


device generates 
Sine or cosine function 


From a combination of mechanical and electrical principles, Ford 
Instrument Company engineers have produced and patented an 
electro-mechanical device to generate sine and cosine functions. The 
mechanical portion is an internal-gear angle resolver, It consists of 
two gears — an internal gear and a pinion. Because the pinion has 
exactly half the number of teeth as the internal gear, the pin on its 
pitch circle traces a straight line when the pinion rolls inside the 
angle gear 

Furthermore, the displacement of the pin relative to the center of 
the internal gear is proportional to the sine (or cosine) of the roll 
angle of the pinion. 

If a linear potentiometer is now placed along the diameter of the 
internal gear and a potentiometer slider is fastened to the pin on the 
pinion, the voltage picked off by the brush is proportional to the 
sine (or cosine) of the angle. 

I'wo such systems, connected in tandem, produce simultaneously 
both the sine and cosine functions 

his is another example of Ford Instrument engineering ingenuity 
What appears on the surface to be a complex problem is solved by 
the combination of well-known principles. 

Perhaps you have a problem that could benefit from Ford Instru 
ment experience. Ford Instrument engineers work every day with 
systems using mechanics, electronics, hydraulics, electro-mechanies 
magnetics, atomics. How can Ford help you? 


(® FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 
unusual abilities con find a future at FORD INSTRUMENT COMPANY. Write fer information 











ie to understand the experiments, is 
bound to be limited. The authors 
REGU LATED H IiGH VOLTAGE faithfully report almost all the theoreti- 


cal ideas that have been put forward in 
PO WwW FE 4 the field of meson physics, but at the 
su Pp P LY present time it is impossible to decide 

which, if any, of these ideas is correct. 
Mode! 810-5 Each idea seems to have success in 


explaining a few of the experimental 














facts, but many are in contradiction 








with each other. A beginner in this 


1000 to 2500 Volts H 
“yr ae field might do well to skip section D 

‘ - @ p — until he has acquired an independent 
Maximum . basis for judgment. It is the fault not 


This electronically regulated power supply is designed to serve as a d.c. power source at high of the authors but of the present state 
voltage and low current. An idea! unit for applications requiring greater than usual stability and - : 
accurate voltage adjustments of meson theory that uncritical reading 
Especially useful for the operations of photo-multiplier tubes, cathode ray tubes, traveling wave of this section can cause great confusion. 
tubes, Geiger-Mueller counters, and similar applications, particularly when more than one of these , ‘ . ‘ 

devices is operated at exactly the some voltage Section FE returns essentially to ex- 
No meter is required. Accurate voltage readings are made directly from a 15 turn vernier dial periment this time to the production 
which is calibrated to read | voll per scale division 


MODEL 810-S SPECIFICATIONS of mesons in particle collisions. The 





Model 810-0 @® REGULATION: Ovutput voltage varies less than picture here Is less well developed than 


° : 
has” 1 volt with wonation of outout covrent from | that for scattering or photoproduction, 
from 150 to 1500 volts at 5 milliam 0 to 5 Milllamperes but the available information is care- 
peres maximum. All other specifice RIPPLE: Less than 5 Millivolts r.m.s 
tions are the same os Model 810-5 STABILITY AND DRIFT; Output varies less than 
O1% per volt change of line voltage and less The final section deals with mesons 
period of 72 hours and less than 0.03% per hour 


Also available is the Furst Model 
810-0, This model may be adjusted 


fully presented 











other than w-mesons. The discussion 

th ositiv negative terminal may be grounded by a front pane! . ‘ . 
woe Oe hg ‘ 7 Por = is brief and not at all in the spirit of 
the earlier chapters because of the lack 


FURST of information about these other par- 


ticles. It is not quite clear why this 


ELECTRONICS, Inc, section was included. 


3330 W. lawrence Ave., Chicago 25, Illinois “Mesons and Fields, Vol. 
bound to be of value to anyone who 


9” 


18 


has any connection with m-meson 
physics. Nowhere else can so much 


useful and important information on 

this subject be found, and the list of 

references surely cannot be matched for 

aatet will with st ielate ? ole] @ ha = completeness. The authors deserve 
congratulations. 
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Will last forever in service— Proceedings of the International Con- 
ference of Theoretical Physics—1953, 


eliminating costly replacement. science Council of Japan (Kinokuniya 
Book Store Co., Ltd., Tokyo, 1954, 


® Available in outside diameters of .04 to .32 xxvill + 924 pages, $11.00 including 
postage). (To be reviewed.) 





® One or more wires insulated with a pure mineral 

swaged into a metal tube. Production of Heavy Water, National 
Nuclear Energy Series, Vol. Ill-4F, 
edited by George M. Murphy (Me- 
® Sheath can be welded without loss of insulation. | Graw-Hill Book Co.. Inc.. New York. 


® Can be sharply bent. 


® Available in a variety of sheath metals with |!955, xvii + 394 pages, $5.25). (To 


thermocouples and other wire materials. be reviewed.) 





Sd Complete thermocouple probes available using this The Metallurgy of Zirconium, National 
material made to your requirements. Nuclear Energy Series, Vol. VIl-4, 
edited by Benjamin Lustman and 
Write for Bulletin 6A Frank H. Kerze, Jr. (McGraw-Hill 
Book Co., Inc., New York, 1955, 
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Terms, 7th ed., revised by Staton 
Abbey (Philosophical Library, Ine., 
New York, 1955, iv +417 pages, 
$6.50). Originally compiled by J. G. 
Horner, the dictionary consists of two 
parts, Modern Terms and General and 
Traditional Terms. The modern sec- 
tion is an enlargement and revision of 
the appendix in the 6th edition. 


Electromagnetic Machines, by R. 
Langlois-Berthelot (Philosophical Li- 
New York, 1955, xvi + 535 
pages, $15.00). The various types, 


brary, Ine., 


ipplications, and mathematical treat- 
ment of machines are first discussed. 
rhen the book treats the machines from 
the viewpoints of the designer and 
engineer, and deals with the theory of 
ibnorma! conditions. 


Physics and Microphysics, by Louis de 
Broglie (Pantheon Books, Inc., New 
York, 1955, 286 pages, $4.50). This 
book comprises a series of lectures and 
essays. The first part is concerned 
with the duality of the wave and 
corpuscular concepts. The second and 
third parts are devoted to the philoso- 
phy and history of science. 


Introductory Nuclear Physics, 2nd ed., 
by David Halliday (John Wiley & 
New York, 1955, ix + 493 
pages, $7.50). 
a chapter added on the elements of 


Sons, Inc., 
This new edition has 
wave mechanics. Formula derivations 


are added in the text and appendix. 


Radiocarbon Dating, 2nd ed., by 
Willard F. Libby (The University 
of Chicago Press, Chicago, 1955, 
pages, $4.50). The new 
list of samples is greatly extended in 


ix + 175 
number and time—the oldest sample, a 
fossil skull from South Africa, being 
older than 41,000 years. 
with new information on the validity of 


Together 


amples, new techniques are presented 
for azample reduction and purification. 


Automatic Control Bibliography, by 
Warren F. Wade and Emory N 
Kemler (Summary Reports, Spring 
Park, Minn., 1955, 331 pages, $15.00) 
his bibliography of British and Ameri- 
can works lists 1,600 literature refer- 
ences and 120 books, usually with a 
brief indication of content. An index 
lassifies the references by subject. 


Electro-Technology, by M. G. Say 
Philosophical Library, Inc., New York 
$6.00). The first 
part of this book discusses conduction 


955, 167 pages, 


ind magnetic and electric field effects 
The second part deals with circuit 
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... tO produce electricity ? 





Do You Have a Stake in Tomorrow's 


Nuclear Power Developments 


... for propulsion? 


National Research has been continuously associated with the 
United States atomic energy program since 1941. We are now 
particularly qualified to be a source of materials, equipment, re- 
search and consultation in the industrial development of atomic 
energy, and are prepared to assist other organizations faced with 
advanced engineering and management problems in this new field. 
For further details write for our new brochure “National Re- 
search Corporation and Atomic Energy” 
Address your inquiry to Nuclear Energy 
Department, 70 Memorial Drive, Cam- 
bridge, Massachusetts. 


National Research 
Corporation 


“New Enterprises Through Research" 





LELAB GEIGER-MUELLER TYPE COUNTER TUBES 
Metal-Walled — Resist Shock 


Except for a glass bead insulator, Lelab counter tubes are constructed entirely 
of metal. The metal cylinder is used as the envelope and cathode of the 
tube—-providing it with strength, resistance to shock and simplicity of design. 

The restriction of all component parts within the diameter of the tube 
permits the close stackin | tubes within a confined space. Each 
counter is custom-built, filled and tested in order to insure stability and 
reproducible results. 


LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


(Robinson-Selverstone Type) 


Made especially for neurological surgery and other purposes requiring « 
miniature probe tube. The small needle-like probe provides an ideal way 
of measuring radioactivity in vivo and for probing small areas with a relatively 
strong field intensity. 


Write Dept. B for complete information 


H. W. LEIGHTON LABORATORIES, 26 Herman St., Glen Ridge, N. J. 











b= 2 WYS S problems—two- and four-terminal cases 
and balanced and unbalanced three- 
phase circuits. The material finds 
the closed-cycle application in light and heavy electrical 
engineering. 
gas turbine power plant 


Handbuch der mikrochemischen Meth- 
oden, Zweiter Band—Verwendung der 
Radioaktivitat in der Mikrochemie, 
edited by F. Hecht and M. K. Zacher! 
Springer-Verlag, Vienna, 1955, 423 
pages, $19.30). This volume com- 
prises three sections: Radiochemical 
Methods of Microchemistry by E. 
Broda and T. Schénfeld; Radioactivity 
Measurements in Microchemistry by 
T. Bernert, B. Karlik, and K. Lintner; 
and Photographic Methods in Radio- 
chemistry by H. Lauda. 


Quantum Mechanics, 2nd ed., by 

Leonard I, Schiff (McGraw-Hill Book 

for efficient use of nuclear energy res g-talgg seta erage peerage 
pages, $6.50). A volume in the Inter- 

national Series in Pure and Applied 

Lisensors of Escher Wyss in U.S.A. Physics, the second edition includes as 
AMERICAN TURBINE CORPORATION new material the relation between total 
52 WILLIAM STREET, NEW YORK 5, N.Y cross section and forward-scattered 

amplitude, the virial theorem, Green’s 

function and integral equation for the 

radial wave function, variation princi- 

ple for the phase shift, and the theory 

of the effective range in the neutron- 


—— 





proton system. 


Analyze G-M 
URANIUM ALSO OF NOTE 
@ 
, U. S. Nuclear Series for Geneva Con- 
m any form melt ference. These six volumes, com- 


in concentrations of 0.001% and less piled at the direction of the AEC, were 
Whether your problem is in research, described in the Oct. ’55 Nuc.Leonics, 
production control, or ore assaying, p. 90. Government prices (paper- 
you can make faster, more accurate bound) are: The Reactor Handbook: 
analyses of uranium with the JAco G-M Physies (AECD-3645), $4.25; The Re- 





actor Handbook: Engineering (AHCD- 
3646), $5.50; The Reactor Handbook: 
Materials (AEC D-3647), $3.50; Chemi- 
cal Processing and Equipment (TID- 
5276), $2.00; Research Reactors (TID- 
concentrations are 0.001% or lower. 5275), $2.00; Neutron Cross Sections 
(BNL-325), $3.50. Superintendent of 
Documents, U, S. Government Printing 
Office, Washington 25, D.C. 


Fluorimeter. Leading mines, mills, 
metallurgical plants and laboratories all 
over the world report making 50 to 100 
determinations a day — even when sample 


The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability you want, because its 
advanced design includes exclusive features: 


No Cooling System — Biacklight Blue lamps used as ultraviolet source 
require no cooling Some Aspects of the European Energy 
No Optical System — sample slide, light source and detecting system Problem. Prepared for the Organisa- 
i ' 
ata ees nese oe alos RE Smt end stm IW | Lion for European Economic Co-opera- 
improved Power Source — circuit compensates for input-output voltage tion by Louis Armand, this booklet 
Discover all and tends to compensate for heater voltage variation — ~way. of Besones 
the ways this Convenient Contro! Grouping — handy keyboard arrangement of switches |?! esents a brief survey 0 Juropean 
outstanding and controjs cuts time, reduces fatigue. energy consumption and outlines fu- 
JAco Instrument . 
ap age you — : ™ (ture needs, including the part to be 
0 do your ~ ry 
better. JARRELL-ASH COMPANY played by nuclear energy. The report 
for deseripiv 26 Farwell Street, Newtonville, Mass. | concludes: “ aie intra-European co- 
lletin. 


SALES OFFICES: DETROIT EL CERRITO, CAL. PITTSBURGH, PA. LOS ANGELES (Duvorte) 
13680 Capite! Ave. 1344 Devonshire Drive 916 Greenhill Road Miltonwood 


SEE OUR EXHIBIT AT THE ATOMIC EXPOSITION, BOOTH 512 any other field.” O.F.E.C. Mission, 
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operation is certainly more vital in 





connection with atomic energy than in 





Publications Office, 2002 P. St., Wash- 
ington 6, D. C., $1.00. 


Atomic Radiation Detection and Meas- 
urement. This booklet by Harold 8. 
Renne should be useful to the rela- 
tively nontechnical reader interested 
in radiation-measuring instrumenta- 
tion and nuclear-science applications. 
Although an elementary discussion of 
theory and qualitative descriptions of 
ndustrial applications and prospecting 
ire included, probably the most prac- 
tical aspect of the book is the descrip- 
tion of instruments and lists of manu- 
facturers and their products. Howard 
W. Sams & Co., Ine., Indianapolis 6, 
Ind., 83.00. 


Fourth Annual Symposium on Hot 
Laboratories and Equipment (TID- 
5280). This report contains most. of 
the papers presented at the Washing- 
ton, D. C., meeting, September 29 and 
30, 1955. Office of Technical Services, 
Dept. of Commerce, Washington 25, 
D. C., $1.76. 


Transactions of Symposia in Applied 
Mathematics, Vol. 2, (Interscience 
Publishers, Inc., New York, 1955, 
iv + 216, $5.00). This volume con- 
tains 11 invited papers presented at 
the Symposium on Computing, Me- 
chanics, Statistics, and Partial Differ- 
ential Equations, University of Chi- 
cago, 1954 (Second Symposium on | 
Applied Mathematics, sponsored by 
the American Mathematical Society 
and Office of Ordnance Research, 
U.S. Army). 

Reference Tables for Thermocouples | 
NBS Circular 561). Superseding Na- | 
tional Bureau of Standards Circular | 
508, this volume gives reference tables 
for Pt-Pt (13% Rh), chromel-alumel, | 
Fe-constantan (modified 1913), Cu-| 
constantan, and chromel-constantan | 
thermocouples with temperature in °C 
ind °F and emf in millivolts. The 
tables are based on the absolute elec- 
trical units and the International Tem- | 
perature Seale of 1948. Government 
Printing Office, Washington 25, D. C., 


5S DU 


Report of the Conference on Defects | 
in Crystalline Solids. Held at the 
University of Bristol, July, 1954, the 
conference was especially concerned 
vith dislocations and point defects, 
ind particularly experimental methods. 
Viuch attention is given to the mag- 
netic resonance methods for investiga- 
tion. The Physical Society, 1 Lowther 
Gardens, Prince Consort Rd., London 
S.W.7, England, 408. 
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For dependable, 
accurate nuclear 
contro! and 
instrumentation 

Specify G-E 
Electronic 
Tubes 


Centro! Console for Reactor System 


The effect of a single tube failure becomes greater as nucleonic 
equipment becomes more complex. The G-E Tube Department offers 
a wide range of dependable electronic tubes suitable for use in 
nuclear instrumentation. 

Write for these booklets for detailed information: 

ETD-548—G-E 5-Star High-Reliability Receiving Tubes 

ETD-1140-——G-E Computer Tubes 

ETX-10-—G.-E Industrial and Transmitting Tubes 

Address: Tube Department, General Electric Co., Section 3, C.A.R.T., Sche- 

nectady, N. Y 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


TUBE DEPARTMENT, Schenectady 5, N. Y. 
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Our 
“ATomic ENERGY REVIEW” 


is “must reading” for all investors with an eye 


to profits in the rapidly-growing field of com- 
mercial atomic energy. 

“Atomic Energy Review” is produced under 
the personal! direction of our consultant in nu- 
clear development, Mr. Gordon R. Molesworth 
A free copy of the current issue is yours for 


the asking. 


HARRIS, UPHAM 2 C2 


Members New York Stock Exchange 
and other leading security and commodity exchanges 


120 Broadway, New York 5, N. Y. 
Telephone: REctor 2-6300 


Our 60th Year of Service To Investors 
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For Measuring 
RADIOACTIVE 


EMISSIONS 


6.3 «6.3 «3.5 em Weight 0.17 kg 


LINDEMANN -RYERSON 
ELECTROMETER 


Was first used for photo-electric meas 
urements. Is now used in conjunction 
with ionization chambers for the de 
fermination of radioactive emission. 
Compact, sturdy, high sensitivity, stable 
zero and requires no leveling. Capaci 
tance is about 3 cm. Includes improve 
ments developed by the Ryerson Laboro- 
tory. 


PRECISION IONIZATION METER (Failla 
Design) 


A complete instrument for null 
methods of radioactivity meas 
vrements where background radi 
ation effects must be eliminated 


PORTABLE 
Projection Viewer 
for Lindemann 
Ryerson 


Electrometer 


GAMMA RAY POCKET DOSIMETER 


is a personne! monitoring instru- 
ment to measure cumulative ex- 
posure to gamma or x-roys over 
a given period, Contains an ioni 
zation chamber, a quartz fiber 
electrometer and viewing system 


“CHANG and ENG" FAST NEUTRON 
DETECTOR 


follows closely original design of 
U. S. Atomic Energy Commission 
Consists of twin ionization 
chambers, Lindemann Electrom 
eter, reading microscope and dry 
cells. Self contained. 


Send for complete information 


CAMBRIDGE INSTRUMENT CO., INC. 
Pioneer Monufacturers of Precision Instruments 


3774 Grand Central Terminal 
New York 17, N. Y 











TECHNICAL ADVANCES. 


A reminder of the usefulness of separated stable iso- 


Don't Discount 
Stable Isotopes topes is provided by the recent Harwell conference on 


While U. 8. AEC’s 


Isotopes Division made over 300 stable-isotope shipments last year, more general 


their production and utilization 


use is impeded by the fact that radioisotopes are easier to use and also by the 
This overlooks the 
fact that only milli- or microgram quantities are required in most applications. 


feeling that stable isotopes are too expensive to be practical 

Principal uses thus far have been in research—having separated stable isotopes 
enables one to learn which isotope is responsible for a particular effect, a neutron- 
absorption resonance, for example. The Copenhagen group has done experi- 
ments on short-lived radioisotopes where the separator is closely integrated with 
other tools such as the cyclotron and beta spectrometer. Two important prac- 
tical applications are the production of high-purity high-specific-activity radio- 
isotopes by using separated isotopes for reactor or cyclotron feed material, and as 
tracers in precise isotope dilution analysis where only a few cents worth of stable 
isotope makes possible high-precision chemical quantitative chemical analyses. 
Samples of only a few micrograms are required for the analysis. 

It is clear that the technology in this field is progressing rapidly; expanded pro- 
duction is slated too—ORNL is planning a 50% increase and France, England, 
and Jugoslavia are expanding their facilities too. 


Anti-proton DiscoveredBerkeley physicists have identified the negative 


at U. of California proton in a fundamental experiment performed 
with their 6-Bev Bevatron. The new particle is to 

the proton as the positron is to the electron; finding it firms up our under- 

standing of the nature of elementary particles, 

Here’s how the experiment is performed: 6.2-Bev protons are directed onto a 

Anti-protons from the collision 

This is fol- 


lowed by a Cerenkov counter that measures the velocity of the particles. 


copper target inside the Bevatron chamber. 
in a certain narrow momentum range are selected by a magnet. 


Knowledge of the velocity and momentum of the particle is sufficient to fix 


its mass as approximately the mass of the proton. Finally the annihilation 
of the slowed-down anti-proton is recorded in another Cerenkov counter. 
Confirming identification is based on the fact that the anti-proton takes some 
1077 see to traverse the magnet, which is much longer than the half-life of the 
55, p. 34 


pulse recorded in the last Cerenkov counter corresponds to the dissipation of 


any of the ‘‘strange”’ new hyperons (NU, May Furthermore the 
about twice the rest mass of the proton, as expected from the decay of an anti- 
proton. That large a pulse could not be produced by the decay of a hyperon 
since no such decays are known. In fact if they occurred they would violate 
the conservation law for heavy particles, one of the pillars of modern particle 
theory. 
Significance. 
of the correctness of Dirac’s fundamental theory of spin-}4 particles. 


The discovery of the anti-proton provides further evidence 
A con- 
sequence of Dirac’s theory is that there exists an infinite sea of filled negative- 
energy states for spin-'y particles. It is possible to raise a particle from a 
negative energy state to one of positive energy state by supplying sufficient 
The hole in the 


negative energy state then acts like a particle of opposite charge but identical 


energy, equal to at least twice the rest mass of the particle. 
mass. These facts are familiar from the case of the electron, a spin-4¢ par- 
ticle; there a gamma ray of energy greater than 1.20 Mev can knock an elec- 
tron out of a negative energy state creating an electron-positron pair. In due 
course the hole is filled by another positive-energy electron and energy is 
given off in the form of an annihilation gamma ray. 

What the Berkeley experiment demonstrates is that the same thing holds 
for protons. The anti-proton has been identified on the basis of its mass and 
charge. The mode of decay of the anti-proton is different from that of the 
positron, since it is its rest mass is great enough to make decay with -mesons 
the preferable mode. 
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LEADER IN DESIGN AND CONSTRUCTION OF NUCLEAR REACTORS 


NORTH AMERICAN’S 
NUCLEAR ENGINEERING 
DIVISION NEEDS 


' 


re 
seererer 


ANAD ALA, 


eld 


ENGINEERS 


North American, a key contractor to the Susana, the first nuclear reactor in California, 
Atomic Energy Commission, is now interview completed in 1952 by North American at its 
ing engineers and scientists for important new Downey Plant ... now in active operation 
posts at its Nuclear Engineering and Manu ... and the latest UCLA Medical Research 
facturing Facility in the San Fernando Valley Reactor. 


ae NUCLEAR 


Representative North American nuclear proj You will work with top men in this exciting 
an completed or under construction include: new field . . . be able to draw on the expe- 
the Armour Research Reactor at the Illinois rience they have amassed in almost 10 years of 
Institute of Technology, the joint A.E.C.-North active participation in the practical peacetime 
American power research reactor at Santa applications of nuclear energy. 





PHYSICISTS and ENGINEERS 
YOU CAN ARRANGE A PERSONAL INTERVIEW TODAY! 


NUCLEAR PHYSICISTS—-M.S. or Ph.D . experienced RADIATION CHEMISTS—-M.S. or Ph.D... . with train 
in reactor and component research and development ing in physical chemistry or physical organic chem 

. or qualified to work on related nuclear physics istry with graduate work in chemical kinetics of 
problems. Special opportunities exist for scientists organic materials, or photochemistry 
capable of planning experiments and of carrying out STEAM ELECTRIC POWER PLANT DESIGNER—Special 
research projects. : 

opportunity for a senior design engineer to get in on 

NUCLEAR ENGINEERS—Engineers or physicists to work the ground floor of the generation of electrical power 
on full scale reactor power plant for central station from nuclear reactors 
power application. DESIGN or CONSTRUCTION ENGINEERS—Qualified by 
NUCLEAR ENGINEERS-—M.E., Ch.E. or E.E quali training and experience to engineer and develop 
fied to perform evaluation studies of various reactor FACILITIES for nuclear reactors. Steam electrical 
systems from the standpoint of materials compati power plant, plant layout or heavy construction 
bility, design simplification and nuclear safety and experience necessary. We'll supply your nuclear 
economy experience, 


WRITE TODAY! 
Engineering Personnel Office, Mr. Newton, Dept. 91-20N, North American's 
Nuclear Engineering Division, Downey, California 











ENGINEERING AHEAD FOR A BETTER TOMORROW 


Norrtu American Aviation. 
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SCINTILLATOR 
B * 
An Effective Plastic 
SCINTILLATOR 


is now available in sizes 


from 16” diameter by 12” 
long, down to sheets 10 mils 
thick. Our well-type plastic 
scintillator is being widely 
used in medical applica 
tions. Plastics can be sup 
and 


plied with reflecting 


light-tight coatings 


We also offer the widest 
variety of fluors of scintil 
lation grade, Also cadmium 
propionate, scintillation 


grade. 


PILOT CHEMICALS, INC. 


47 Felton Street 
Waltham 54, Mass 


* U.S. Patent 2,710,284 
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NOW...A MAJOR EXPOSURE | 
DOSIMETER THAT GIVES ' 
CUMULATIVE MEASUREMENT AND 
INSTANTANEGUS READING... 


Here is a precision instrument that 
accurately detects 
clear radiation 
measurement as well as 
stantaneous The Radad 1 
lar in size to a ball point pen) is en 
tirely self-contained 
auxiliary equipment 
and recharged by the user 
shaking beads 
hollow 


and measures nu 
provides cumulative 
simple 


reading 


needs nt 
may be charged 
simply by 
Polystyrene mside a 
sily-sealed container 
are electrostatically charged by rub 


ther. These bead 


hermetic 


bing against each 


lose their charge when exposed to 


radiation and drop to the bottom of 


the instrument—giving the user imme 








diate warning of the calibrated dosage 
of 50 Roentgen This Model * 

Radad can be 
Special mode m be 


imchased for 
slibrated ft 
prescribed Roentge rating Price 


on request 





Write ELECTROMATION COMPANY. 116 
South Hollywood Way, Burbank alif 





Patents 








Shutter 


Amplifier 





Semiconductor 


X~roy 
source 


lr i =x28 


Light 
source 





$j 
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SEMICONDUCTOR-impedance-measuring circuit for X-ray detection 


X-Ray Detection 
with Semiconductors 


The impedance reduction of semi- 
conductors induced by X-rays and 
visible light provides means for various 
types of measurements and controls 
U. 8S. 2,706,790 and 2,706,792, issued 
to John E. Jacobs and assigned to 
Electric Co., 
rangements using cadmium sulfide and 


General describe  ar- 
selenide crystals, respectively, and sug- 
gest several applications, 

The diagram shows how a semi- 
conductor crystal can be used with a 
for de- 


Load-device response 


impedance-measuring circuit 
tecting X-rays. 
may be used for regulating. 

With a pulsating X-ray generator, 
the induced crystal current has uni 
directional and fluctuating (d-c and 
a-c) components. The capacitor in 
the grid circuit serves to filter out the 
Cds 
crystals, the time to reach maximum 
crystal the 


X-irradiation is several minutes for the 


d-c component, In standard 


current after start of 
d-c component and about 4¢ sec for the 
a-c component; CdSe crystals respond 
several times faster. 

The crystals, also sensitive to visible 
light, have their X-ray sensitivity in- 
creased by a factor of 10 when sub 
mitted to simultaneous light and X-ir 
Optimum sensitizing effect 
light of 5,200 A 


radiation. 
s obtained with 


wavelength. 


Energizing Cyclotron Dee 


In constructing a cyclotron, the 
coupling of an electron-discharge-tube 
the 
mission line feeding the dee electrodes 
difficulty 


The transmission line has a tendency to 


oscillator to parallel-wire trans 


has caused considerable 


oscillate in such a way that no electri 


field appears between the electrodes. 

Theodore M. Dickinson (U. §&. 
2,701,304, assigned to General Electric 
Co.) describes a method of inductively 
coupling a push-pull oscillator and the 
transmission line, using anode and 
cathode-feedback loops positioned be- 
tween and in the plane of the two 
parallel transmission-line conductors. 
With both loops in the same plane, the 
tendency for oscillation to occur by 
magnetic coupling between them is 
eliminated; oscillation can only occur 
by coupling through the resonant line- 
The 
tuned to a 


and-dee system. transmission 


line and dee are fore- 
shortened quarter wavelength of the 


oscillator operating frequency. 


Recovery of Uranium 
from Impure UF, 


2,711,361) de- 


uranium as 


This patent (U. 8. 
the 
uranium peroxide from uranium tetra- 


scribes recovery of 


fluoride. Issued to George O. Morris 
tainhill, England), it claims priority 
yy application in Great Britain in 1947. 
The impure UF, is dissolved in dilute 
sulfuric acid in the presence of hydro- 
gen peroxide, forming urany! sulfate. 
An excess of ammonia is added to pre- 
the 
The precipitate is then 


cipitate uranium as ammonium 
uranate, 
washed and dissolved in sulfuric acid 
sulfate. Finally, hy- 
added, the 


out as pure 


to form uranyl 


drogen peroxide is and 


uranium precipitates 
uranium peroxide dihydrate. 
UF, contained 


97.7% of 


In one case, crude 


75.5% by weight uranium 


the uranium was recovered. 
* * * 
These descriptions are based on abatracta 
Melvin Nord, Registered Pro- 
Patent Attorney, 


furnished by 
Engineer and 


Vich 
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VA ALPHA SCINTILLATION 
DETECTOR 

_ = =—— A sealed light tight unit that 

2 . x x . - may be used in full illumination. 

: 4 Insensitive to gamma rays or 

& . , neutrons, One of the most sen- 

hs & sitive means to examine hands, 


work tables and other laboratory 


% and industrial equipment for 
p . : contamination, 
mt BETA PARTICLE 
és . CRYSTAL DETECTOR 
J 3 : hoes Beta particles may be counted 
among a background of other 




















SCINTILLA TIC 


4, 


Sa 
fe radiation by employing the Ne- 
' CRYSTALS tional Radiac beta particle 
és crystal detector. These detectors 
V7 J, contain a thin slice of @ single 
Ge is £ crystal of stilbene. This detector 
National Radiac iss he largest grower of sodium : will count bete rays of energies 

ott 


iodide (thalliumel@etiveted) crystals and sé tion greater than 40 Kilovolts 
yf : 





e manufacture a 


LITHIUM IODIDE EURO- 
PIUM ACTIVATED CRYSTALS 


The lithium iodide (Eu) activated 
crystals are hermetically mounted 
and are the most efficient de- 
tectors known for slow neutron 
counting. 


SODIUM IODIDE (T1) 
WELL TYPE CRYSTALS 


The crystal, 1%" diameter «x 2” 
thick is mounted in a 2” dia 
meter, hermetically sealed con- 
tainer, having a well .650” 
diameter «x \'4," deep, The 
aluminum walls of the well are 
O15” thick, This crystal is used 
to measure the strength of a 
sample introduced into the well. 





crystals is 
higher light 


when subjected 
a bombardment. 
ity has made ee 


oo SINTILON BRAND 
PLASTIC PHOSPHORS 





~ ™’~ ree < Many applications of scintilla- 

Write for niled | t tiighhad.. fies counting require tho we of 
’ relatively large masses of phos- 

Each of the . angered aus phor. The Sintilon Brand plastic 
Entire Line of ' oom sy phosphor provides an economic 
ek and highly efficient substitute 
for the Stilbene or Anthracene 
crystals which are limited in 


Personal Consultation is A 
Radiation Detection and Me nt ultimate size. The plastic phos- 
; phors can be machined or 

molded into any desirable shape. 





SPECIAL 
MOUNTINGS 


National Radiac designs special 

hermetically scsled mountings 

for any radiation detection 

application requiring sodium io- 

dide, thallium activated crystals, 

479 WASHINGTON STREET © NEWARK, NEW JERSEY sted echt. or ee 
Dept. N-C scintillation crystal. 
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RADIATION STERILIZATION is theme of this exhibit by the Quartermaster Corps Food and Container Institute 


Cleveland Nuclear Congress and Atomic Exposition 


HOMOGENEOUS REACTOR MODEL, 
three-eigths of full size, will be exhibited 
by Newport News Shipbuilding and Dry- 
dock Co. 


154 


Concurrent with the Nuclear En- 
gineering and Science Congress, held 
in Cleveland December 12-16, the 
1955 International Atomic Exposition 
will present the working tools of nu- 
Nearly 300 technical pa- 
pers will be given at the congress. 


cleonics, 


An attendance of over 2,000 persons 
is expected. Some 150 private firms 
and government agencies will ex- 
hibit at the Exposition as of now 


more are expected. 


The Congress 


The Engineers Joint Council is 
coordinating the 26 U. 8. engineering 
and scientific societies sponsoring the 
congress—called the largest single 
project yet undertaken by the na- 
Member- 
ship in the sponsoring groups is close 
to 500,000. 

The program of technical sessions 


tion’s technical groups. 


Advance registra- 
urged. The 
committee, Cleveland Engineering 
Society, 2136 KE. 19th St., Cleveland 
15, Ohio is handling mail registration. 
($10 fee admits one to both technical 
sessions and exposition—checks to 
KJC Nuclear Congress.) Housing 
committee of the same society 
taking hotel reservations. 

Numerous special sessions are 


is given on p. 156, 


tion is registration 


planned as part of the congress. 
An all-congress banquet will be held 
Wed., Dee. 714. 
AEC Chairman Lewis Strauss, Dean 


Speakers include 


Thorndike Saville, president of the 
EJC, and Dean John R. Dunning 
of Columbia University’s College of 
Engineering. Geneva Conference re- 
port, early in the week, will have 
speakers from the U. 8. and other 
nations. Sessions for top manage- 
ment are planned for Thursday, 
sponsored by Cleveland Engineering 
Society. 


Women’s program is being arranged. 


Atomic Exposition 


The Atomic Exposition is under 
the direct sponsorship of the AIChE, 
and is managed by the International 
Atomic Exposition, 931 Book Build- 
ing, Detroit 26, Michigan. The 
exposition will be in the same building 
as the sessions of the congress, the 
Cleveland Public Auditorium. The 
exposition will be open to the public 
on December 10 and 11 for a $2 ad- 
mission charge; it will remain open 
for the Dec. 12-16 duration of the 
congress, free to registrants. 

Over 150 firms from the U. 8. and 
abroad will exhibit products of inter- 
est to all segments of the nuclear 
field. In addition there will be 


November, 1955 - NUCLEONICS 





CUSTOM BUILT EQUIPMENT 
FOR HANDLING AND SHIELDING 


RADIOACTIVE MATERIALS 


DOORS - WINDOWS: HOT CELLS 
WELLS - WELL HOISTS - CRANES 
HANDLING EQUIPMENT 


Currently we are handling the complete job 
of design, fabrication and erection of a Hot cell 
for the U. S. Air Force. 


We will gladly furnish complete design, fabrication and 
erection information on your individual shielding and 


handling requirements . . . Write or Call! 


R. V. HARTY CO. 


1433 Sloman Avenue, Detroit 11, Michigan 
Telephone: TOwnsend 8-6990 
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Cleveland Atomic Exposition 


official exhibits from the U. 8. AEC 


NBS, Quartermaster Corps, United 


Nations and Harwell, England. Uni 


versity research will be representec 
Michigar 
Phoenix Memorial project and New 
York University, which 
its new subcritical reactor and dem 


by exhibits from the U. of 


will exhibit 


! 


(cont.) 


onstrate experiments possible with it. 
NUCLEONICS presents as a special 
report the following directory of the 
exhibitors at the Atomic Exposition 
at the time this issue went to press 
More are expected in coming weeks 
The booth number is given in italic at 
the end of the exhibit description 





Schedule of Cleveland Nuclear Engineering and Science Congress 





7-Re 


literature in 


1-Safety and sité iews of 
selection for 
atomic en 


fields 


reactors 


ergy 


MONDAY, DEC, 12, AM 
10-Heat trans- 
fer and fluid 
flow 





18-Reactor 28-Radioiso 


technology, tope and 


metallurgy tracer tech- 


and alloys niques 


MONDAY, DEC, 12, PM 


Reactor 


6-Reactor tech 
nology technology 


heat transter 


materials 


16-Radiation 
damage to 
structural 


27-Research i1-Reviews 


reactors and literature 
atomic en 


field 


radiation 


laboratories ergy 


TUESDAY, DEC. 13, AM 


2-Safety, shield- 
ing, remote 
control (1) 


9.Reactor 
technology 
liquid metals 


10-Reactor 


materials 


12-Radiatior 


effects on 


21-Analytical 
methods and 
facilities chemical 


reactions 


TUESDAY, DEC, 13, PM 


12-Reactor 


ter hnology, 


3-Safety, shield 
ing, remote 


control (2) liquid metals 


20-Reactor 
materials 


and design 


16-Reactor 


te hnolog 


24-Catalysis 
and chemi- 


cal reactions 


WEDNESDAY, DEC. 14, AM 


te actor 


4-Instrumenta- 11 
tion for reac- and coolant 


tors technology 


construction 


14-Reactor 
technology, 
design and 


36-Legal and 15-Dissolution 
and chemi 


cal 
ing 


insurance 


problems process 


WEDNESDAY, DEC. 14, PM 


5-Reactor con- 
trol and in- 
strumentation 


13-Reactor 
tec hnology, 


corrosion li 


22-Materials 


and metal- 


irgy 


37-Educa- 


tional re- 


17-Chemical 
separations 

quirements 

for nuclear 


engineering 


THURSDAY DEC. 15 AM 


17-Reactor tech- 25-Chemical 31 
nology, fabri- 
cation 


proce essing 
and separa t« 


tion ( 


Detection 


and moni- 


ring 


lear 


39-Recovery of 48-Exploration 


fission prod and produc 


nu- ucts tion 


debris 


in water 
THURSDAY, DEC, 15, PM 


23-Economics in 26-Chemiecal 


reactor design processing 
and separa 


tion 


38-Chemistry 


of solutions 


10-Reactor 
analysis 


i4-Uranium 
ge ology 
technique s 


FRIDAY DEC. 16, AM 


15-Nuclear 
characteristics 
of fuel assem. 
blies 


30-Removal of 
fission prod- 
ucts from 
aqueous 


olutions 


33-Pollution 


aspects ot 


35-Nuclear 
properties 


19-Uranium 


deposits 


radioactive 


fall-out 


FRIDAY, DEC. 16, PM 


20-Accelerators $2-Disposal of 
radiont tive 


wastes 


64-Chemical 


separations 


ik-General 50-General 


papers papers 





Cleveland Exhibitors 


W y combe, 


(228) 


Airmec Ltd., High 


Bucks., England. 


Ajusto Equipment Co., 2144 Madi- 
Ave., Toledo 2, Ohio. Thirty- 
two models of Ajustrite chairs and 


son 


stools for laboratory and production 


line (223) 


ALCO Products, Inc., Schenectady 
5, New York 


of package power! 


Commercial model 


reactor (above); 


reactors and reactor vessels; steam 


generators, surface condensers, and 
piping; engineering and design 
services 307) 

Allied Chemical 
General Chemical Division, 


New York 6, N. Y 


and laboratory chemicals for atomic 


& Dye Corp., 
1) Ree- 
tor St Preeess 
production and research operations, 
including radiochemicals. 208) 
Mil- 


nuclear 


Allis-Chalmers 
waukee 1, Wis 
power plant 
National 
fluid-bearing 
15.8-kv 


other 


Mfg. Co., 
Model of 
designed by Argonne 
Laboratory: hermetically 
model 

600- 


and 


sealed pumps; 
breake 


motors 


of metal-clad 
volt breaker; 
pumps 303) 
Institute of Chemical 
Engineers, 25 W. 45th St., New York 
36, N. Y. Activities and publica- 
AICHI 


Engineering Progress, 


American 


including Chemical 
AICHE Jour- 
nal, and the CEP monograph and 
805) 


tions ol 


sy mposium series 


American Machine & Foundry 
Co., 261 Madison Ave., New York, 
N. Y. Model of swimming-pool re- 
search reactor and control-rod-drive 
mechanisms, Master-slave manipu- 
Industrial applications of 


027) 
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lator. 


atomic energy 





American Turbine Corp., 52 Wil- 
liam St., New York 5, N. Y. (see 
Escher Wyss Ltd.) 301 


Anton Electronic Laboratories, Inc., 
Brooklyn 37, 
N.} Halogen-quenched G-M coun- 


226 Flushing Ave., 
ter tubes, corona-discharge voltage- 
reguiator tubes; survey instruments; 
ilers; counting-rate meters; beta 


res, 418) 


ag 


thickness g 


Assembly Products Inc., Chester- 
ind Ohio 


ind complete controls; panel meters 


Contact-meter relays 
id pyrometers for control or alarm 


radiation, temperature, speed, 


oltage, et« 423) 

Atomic Development Mutual Fund, 
Inc., 1033 30th St. N. W., Washing- 
ton 7, D. C. 


on investment portfolio in uranium 


Graphical information 


mining and processing, reactor-com- 
ponent and radiation-instrument 
manufacturing, radioisotope process- 


ing ete (827) 


Atomic Energy Commission, Wash- 
ington 25, D. C. Reports reflecting 
variety of AEC activities; also NBS 
exhibit on radiation properties, stand- 


irds and control. 975) 


Atomic Energy for Industry, Inc., 
244 Hanna Building, Cleveland 15, 
Ohio. Custom-built equipment for 
industrial use. (126) 

Automatic Coil Winder & Elec- 
trical Equipment Co. Ltd., 92-6, 
Vauxhall Bridge Rd., London, 8.W.1. 
England 
Meter 


fier, and a 95-range vacuum-tube 


Very small Radiae Survey 


a high-sensitivity d-c ampli- 
oltmeter (228) 
Babcock & Wilcox Co., 161 E. 


12nd St., New York 17, N. Y 


plete design, development, fabrica- 


Com- 


tion, and construction services for all 
types of nuclear steam generators and 


research reactors, 431) 


Bailey Meter Co., 1050 Ivanhoe 
Rd., Cleveland 10, Ohio. 
control room for Consolidated Edison 


Layout of 


Photos of con- 
Knolls & Hanford. 


\iulti-use recorders: 


reactor, model also. 
trol panels at 
stainless steel 
transmitters (417) 

Bendix Aviation Corp., Research 
Laboratories Division, 4855 Fourth 
Ave Detroit 1, Mich 
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Research- 


MODEL LAB—60 RF TYPE CONTINUOUSLY 
VARIABLE 0-60 KV DC REGULATED 
POWER SUPPLY 
Current output | ma, at 60 KV. 2 ma. may 
be drawn from 50 KV to 0. Supplied with 


either positive polarity or negative polarity 


plete wth meter $695 Net 
PN Reversible polarity model of above 


$745 Net 


MODEL 4575 4} KV POWER SUPPLY 





This compact, well designed, ruesedly built DC supply utilizes 
two 6AQ5 twibes as a parallel oscillator feeding a 1X2 rectifier 
tube. For an output voltage of 4% KV DC at | milliampere, 
the low voltage input requirement is 250 V at 50 milliamperes 
By varying the DC input the output voltage can be varied 
from approx. | KV to 74% KV. Dimensions: 5%” high w 5” 
deep *« 4%” wide. In completely enclosed metal housing (not 
shown). Less low voltage DC supply $32.50 Net 





$4.80 Net 
12.00 Net 
36.00 Net 
42.00 Net 


VOLTAGE 
STEP-UP 
COILS 


4 
, 5 KV 
10-15 KV 
25 KV 
en 35 KV 


MODEL LAB-30PN 


REVERSIBLE POLARITY—Continuously 
Variable 1 to 30 KV 


Regulated DC Power Supply with regula- 
tions of 0.5% at 1 milliampere. Although 
rated at | ma., this unit is capable of 2 ma 
operation within regulation specifications 
[his 16 tube unit is of the RF type consist- 
ing of a separate oscillator and buffer feed 
ing the power oscillator into a double recti- 
fier, Regulations accomplished through feed-back into a DC amplifier plus 
simultaneous output control of the buffer. Polarity reversible from front 
panel. Standard Rack Model-—19” wide x 12” high x 13” deep. Standard 
Bench Model—-21” wide x 14” high x 15” deep 
With Meter $670 Net—Less Meter $595 Net 


MODEL 1AB-30 is a positive polarity output regulated High Voltage D¢ 
Power Supply with same electrical characteristics and dimensions as the 
LAB-30PN. Available in either positive or negative polarity 


With Meter $570 Net—Less Meter $495 Net 











MODEL PN-60 
REVERSIBLE POLARITY RF 
DC POWER SUPPLY 


Polarity changes made on front panel. Con- 
tinuously variable from 0 KV to 60 KY. 
Current output | milliampere at 60 KV 
Overall dimensions 2214" x 21” x 15”. Ideal 
for electrostatic paint spraying, capacitor 
charging and testing as well as many other 
uses, 


PN-60 Complete with Meter $675.00 Net 


SEND FOR COMPLE;:E INFORMATION 


3029 WEBSTER AVENUE 
TELEVISION 
Of] MA CO. INC ht Rigi 


ngtbridge 7-0306 























Wi-Volume AIR SAMPLER 


* A basic instrument for AIR POLLUTION CONTROL! 

* Designed for indoor and outdoor sampling . . . Time tested 
' . accurately samples particulate matter as small as 
1/100th of @ micron in diameter. 

* “Inhales" an entire area .. . accomplishes in 10 minutes 
what previous units took over 36 hours to do. 

Hundreds being used by industry and government . . . for 
industrial hygiene depts., plant and insurance inspections, de- 
termining factory health hazards, atmospheric conditions, 
smoke abatement, smog, etc. 
Portable ... Plugs in 
any 110 volt ovtlet.. . 
Indispensable for unit or 
series sampling. 


Write for details ee 





THES S/op/ex co. 
AIR SAMPLER DIVISION 
775-5th Ave. 
Brooklyn 32, N.Y. 

















LINDE s 


Trade-Mark 


Sapphire has long been accepted as a material with 
excellent chemical resistance, strength at high tem- 
peratures, and transmission of ultra-violet, visible, 
and infra-red radiation. It is finding many new uses 
now that it can be produced in disks up to 2 inches in 
diameter. This form allows its excellent optical char- 
acteristics, along with its outstanding chemical and 
physical properties, to be used to advantage in many 
important applications. 


Single-crystal sapphire windows are available in 
diameters from ‘% to 2 in. and in thicknesses of 1 mm 
to \% in. They are commonly supplied with ground 
finish or window glass polish. For further information 
call or write your nearest LINDE office 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [Ta New York 17, N. Y. 
Offices in Other Principal Cities 


“Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


ynthetic sapphire windows 


hard... strong... chemically inert 
excellent optical transmission 


reactor core and model; reactor 
simulator; reactor control equipment. 
Cincinnati Pioneer-Central Divisions 


will also exhibit nucleonic gear. (605) 


S. Blickman, Inc., 536 Gregory 
Ave., Weehawken, N. J. Hoods for 
handling radioactive materials. (312) 

British Board of Trade. Britain’s 
newest nuclear instruments will be 
displayed in 529-sq. ft. exhibit cover- 
ing 20 firms (listed separately here) 
as well as official display from 


Harwell 228) 


Brush Beryllium Co., 4301 Perkins 
Ave., Cleveland 3, Ohio. Flow chart 
of nuclear-grade beryllium (and BeO) 
production and fabrication processes, 
also samples of various Be products 
including moderator and _ reflector 


prototypes above 617) 


Bureau of National Affairs, Inc., 
1231 24th St., N. W., Washington 7, 
D. C. Weekly news, legal, and 
technical service, the Atomic In- 
dustry Reporter, and. book, Frame- 
work for Atomic Industry by Marks 


and Trowbridge 132) 


Burndept Ltd., Erith, Kent, Eng- 
land. Directional scintillation coun- 
ter and ratemeter. (225) 


Byron Jackson Co., P. O. Box 
2017, Terminal Annex, Los Angeles 
54, Cal. (Division of Borg Warner 
Corp.). Leakless pumps of all sizes 
for nuclear reactor coolants. Elec- 


tronic control instruments. 615) 


Callery Chemical Co., Callery, Pa. 
Pumps for liquid metals, (311) 


Catalytic Construction Co., 1528 
Walnut St., Philadelphia 2, Pa. (420) 
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LS 


Research Laboratories, 
Models 4, 7, 
manipulators 
(449) 


Central 
Inc., Red Wing, Minn. 
and §& 


(above) from Argonne designs 


master-slave 


Chemical Rubber Co., 2310 Su- 
Avenue, Cleveland 14, Ohio. 
(120) 


perior 


Scientific supplies, equipment 


Chemiquip Co., 460 W. Broadway, 
New York 12, N,  f 


snubbers (pulsation dampeners), fab- 


Pressure 


ricated of various corrosion resistant 
materials, for protecting pressure in- 
struments against line surges. (436) 

Cincinnati Div., Bendix Aviation 
Corp., 203 W. Third St. Cincinnati 2, 
Ohio. Nuclear density gages; Radio- 
logical dosimeters and charging units. 


pee Bendix (G05) 


Cleveland Electric Illuminating Co., 
75 Publie Sq., Cleveland 1, Ohio. 
Impact of St. Lawrence Seaway on 
industrial growth in Cleveland-N orth- 
east Ohio, 
markets, 
tion; award-winning motion picture, 


data on plant sites, 


manpower and transporta- 


will be shown at 
129) 


‘‘Land of Promise,”’ 


the booth. 


Coastal Publications Corp., 130 W. 
12nd St., New York 36, N. Y. 


plete preparation of instruction man- 


Com- 


uals and parts catalogs in accordance 
with Government specifications, also 
samples of various reports and hand- 


books on nuclear power. (130) 


Combustion Engineering, Inc., 200 
Madison Ave., New York 16, N. Y. 
Photographic enlargements and 
models of nuclear components built 
for the Sea Wolf and reactor vessel 
for the Shippingport plant; pictoria! 
nuclear 

(327) 


exhibit on expansion of 


manufacturing facilities. 
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Below is shown the interior of 
one of NSEC’s modern radiochemical 
laboratories. Photograph (right) was 
taken of the cyclotron at the Sara Mellon 
Scaife Radiation Laboratory at 
the University of Pittsburgh. 





ACCELERATOR- 
PRODUCED 
ISOTOPES 
FOR INDUSTRIAL 
AND 
MEDICAL USES 








Nuclear Science and Engineering 
Corporation announces the first 
industrially integrated program for 
the production, processing and 
distribution of accelerator-produced 
radionuclides. No AEC authorization 
is required to purchase cyclotron 
isotopes. Available to any group aware 
of the nature of the product. 


To expedite industrial applications of 
radioisotopes, NSEC has arranged for 
irradiations at several cyclotron 
laboratories to produce radionuclides for 
commercial distribution. 


INSEC now offers an extensive line of 
accelerator-produced radionuclides. 
Deliveries will be prompt; prices 
comparable to AEC rates. 


> ; = informative catalog will be sent upon 


request. 


A oodoap Faiiiie and Ongineering Corporation 


159 





Unitize—Miniaturize 


WITH OC, 


STRUCTURES 


FOR CIRCUITRY 


TAKE ONE 
STRIP 
TURRET 


ASSEMBLE 


IN 


LIP-LOC 
CASE 


Resiule 


PLUG 


UNIT 


Volumes 1-9, 1947-195] 


(loth bound set 


These reprints were undertaken 








AUTOMATIC AC 


LINE REGULATOR 
The only DUAL VOLTAGE 


Regulator available 


LIS or 230 voits AC and at 


line frequencies from 


47 to 63 cycles 


E icctroni 
easurements Co., Inc. 


Eatontown, New Jersey 


160 


Reprints Ready November 1955;————— 


NUCLEONICS 


Single volumes, paper bound 


Choice of Deck, or Wall type strips 
in many sizes offers miniaturization, 
accessibility, ease of assembly and 
adaptation to semi-automatic ma 


chinery. 


A sectionalized case with a choice of 
plugs, quarter turn locks, ventilated 
or solid wall, with two piece center 


section or snap-open side ports 


For circuit unitization, faster final as 


sembly, stock reduction ond ease of 


equipment maintenance. 


5 


$155.00 


15.00 each 


arrangement with the publisher 


NUCLEONICS. Please address all orders and inquiries to 


JOHNSON REPRINT CORPORATION 


oR 125 Kast 23rd Street 


New York 10, New York 


Consolidated Siphon Supply Co., 


See Terriss Division. 412) 


Cooke, Throughton & Simms Ltd., 
Haxby Rd., York, England. Special 
microscope designed for studying 
tracks in nuclear photographic 
emulsions. (228) 


Crane Co., 836 8S. Michigan Ave., 
Chicago 5, Ill. Valves for control- 
ling flow of radioactive materials 
featuring bellows seals, stainless- 
steel and Monel construction, and 


special valve seats. (128) 


Crawford Fitting Co., 884 E. 
140th St., Cleveland 10, Ohio. Tube 
fittings of Zytel polyamide resin; 
L/,¢-in. capillary fittings; Goop thread 
lubricants, and the new Galvanic 
Insulator of “Zytel,” which elimi- 
nates galvanic action in joining 
tubing of dissimilar metals (419) 


Crucible Steel Co. of America, 
Oliver Building, Pittsburgh 30, Pa. 
Super-alloy steels; Rezistal stainless 
steels; Trentweld stainless-steel and 
high-alloy tubing; Ti and Zr tubing; 
vacuum-melted metals. (331) 


Cuno Engineering Corp., Meriden, 
Conn Mechanical filters for sepa- 
ration of solids and liquids including 
high-temperature, high-pressure and 


noncorrosive types 128 


Curtiss-Wright Corp., Electronics 
Div., 631 Central Ave., Carlstadt, 
N. J. Beta-gage thickness controls: 
scaler-ratemeter; printing timer; 
dynamic condenser electrometer; 
automatic sample changer; and Ra- 
diameter and Radiatector survey 


instruments (above 139) 


Daystrom Instrument, Archbald, Pa. 
New miniaturized nuclear controls 
developed especially for mobile reac- 
tor application; controls used with 
Geneva reactor; and Monitron to de- 
tect harmful radiation in reactor work 


areas. (S28) 
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Detectolab, Inc., 6544 Sheridan 
Rd., Chicago 26, IIL. 


equipment tor nuclear measurements: 


Advanced 


twenty-channel pulse-height analyzer, 
single-channel analyzer, linear ampli- 
fiers, coincidence circuit, gamma spec- 
trometers including the ORNL MSIA 
medical spectrometer, scalers, scintil- 
lation probes, and counting-rate 

(202) 


Dynatron Radio Ltd., Firs, Castle 
Hill, Maidenhead, England. (228) 


Edwards High Vacuum Ltd., Manor 
Royal 
Demonstration of pumps, gages, and 


(228) 


Crawley, Sussex, England. 


other vacuum components. 


EKCO Electronics Ltd. (American 
Tradair Corp., 30th St., Long Island 
City, N. Y Automatic 
N530 plus liquid scintillation counter 
Nucleonic thick- 


(228) 


scaler 


Neutron monitor. 
ness gage N562. 


Electronic Instruments Ltd., Eng- 
land R. J. Bailey, Marconi Instru- 
ments, 44 New St., New York, N. Y.). 
Vibron electrometer; nucleonic weight 


controller. (2285) 


Electronics Magazine, 330 West 
12nd St., New York 36, N. Y. Rep- 
resentatives of business and editorial 
staff will attend. (416) 


E.M.1. Research Laboratories, 
Dauley Works, Hayes, Middlesex, 
England. Photomultipliers. (228) 


Encyclopedia Americana, 20/2 Ben- 
jamin Ave., 8. E., Grand Rapids 6, 
Michigan. The 1955 edition with 
many articles on nuclear physics such 

Neutron by Dr. G. L. 
und Physical Nature of X Rays by 
Dr. Jesse W. DuMond. 


Seaborag 


Ericsson Telephones Ltd., Beeston, 


Notts., England. 228) 


Escher Wyss Ltd., Zurich, Switzer- 
und, (American Turbine Corp., New 
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ENGINEERS ! SCIENTISTS ! 


Careers Ynlimited In A 


limitless Field! 


Join WESTINGHOUSE in the research and 
development of nuclear reactors for com 
mercial power plants and for the propulsion 


of naval vessels 


Ce en lk ee ey 


f NEW FELLOWSHIP 
| PROGRAM 

i In conjunction 
§ with the University 
1 of Pittsburgh. This 
1 new Westinghouse 
4 Program enables 
q qualified candidates 
g '0 attain their M.S. 
1 and Ph.D. degrees 
, on release time 
WHILE ON FULL PAY, 


& 


‘ 


PHYSICISTS and MATHEMATICIANS 


Research in Applied Mathematics, Numerical Analysis 
& Digital Computing Techniques Relating to Nucleor 
Power Reactors; Experimental Physicists——Reseorch 
Studies with Nuclear Reactors; Theoretical Physicists 
for General Development Reactor Theory & Dynamics. 


METALLURGISTS 


Basic Research in Physical Metallurgy, Corrosion & 
Radiation Effects on Metals, Applied Research & De 
velopment on Materials & Fabrication Processes for 
Reactor Fuel Components in Vacuum Induction Meet 
ing, Powder Metallurgy, Metal Working & Non 
Destructive Testing 


MECHANICAL ENGINEERS 


Outstanding Opportunity in Mechanisms Design, Heat 
Transfer and Fivid Flow, Extensive Experimental and 
Supporting Work. 


NUCLEAR ENGINEERS 


Mechanical & Electrical Engineers with Analytical & 
Design Capacities to be Trained as Nuclear Engineers. 


RADIO CHEMISTS 


To Perform & Supervise Analysis for Fission Products, 
Transuranic Elements & Other Activities 


SALARIES OPEN 


Ample housing available in modern sub 
urbon community 15 minutes from our new 
plant. ideal working conditions. Excellent 
pension plan. Education program. Health & 
Life Insurance 


Send Complete Resume To 


MR. A. M. JOHNSTON 


WESTINGHOUSE BETTIS PLANT 
P. O. Box 1468, Pittsburgh 30, Penna. 


Westinghouse 


Fira tT 


rttomie Power 








York, N. Y.). Closed-eycle gas tur- 
bines (isolation from atmosphere 








makes this attractive for atomic 





power plants); diagram of 60-Mw 





helium plant; rotor from 2-Mw 
TUCO-54 set (p. 161). (428) 

















Falk & Co., England. tice-Peter- 
son Sales Inc., P. O. Box 1114, Palo 
Alto, Cal New EMEFCO T4A re- 


mote-handling tool with swivel 228) 


H. K. Ferguson Co., lith at Wal- 
Neutron Gamma nut, Cleveland 14, Ohio. Engineer- 


COUNTERS ing design and construction services 


for manufacturing facilities, power 
The greatest variety of BF; filled * Brass wall gamma counters in al! 
counters in the world sizes from '4x4" to 3248” plants, foundries research labora- 
For fast or slow neutrons * Plateaus 300 v. long 
Brass or aluminum wall Glass wall counters in all sizes tories, and process plants both of 
All sizes and pressures Jacketed counters ald , lal . 

Enriched, normal or depleted BF Bismuth cathode counters conventional design and also of a ty pe 
Plateaus 200 to 400 v. long with less Windowless flow counters with pre : P = salad a : . 
than 2 per 100 v. rise flush chambers and replaceable thin utilizing atomic ene rey deve lopme nts 
Guaranteed for two years windows for counting C 14. where applicable. ( 407) 


alpha, beta, gamma and neutron 


SCINTILLATION COUNTERS Finnell System, Inc., 500 EK. St., 


Special counters to meet individual research needs ilkhart, Ind. Equipment for serub- 
are designed and made to order. bing, mopping, vacuuming, and pol- 


Write for catalogue ishing large areas 205) 


PPA GRE OG MEO OM yc pnriication unite or erik 
; ian defense; ‘‘ Air pure”’ type 1 filters 


for submicron particles; 1000° F fil- 
ters: brand-new glass-fiber filter with 








5491 BLACKSTONE AVE FAirfax 4-1114 CHICAGO 15, ILL. 


collecting surface that can be renewed 


SAFETY EQUIPMENT FOR en ay (108) 


Fleming Radio Ltd., Caxton Way, 

Stevenage, Herts, England. Alpha, 

— ~ beta, and gamma radioactive dust 
7 / CYLINDRICAL sampling equipment; high-repetition- 


ADJUSTABLE LEAD LEAD Stele ical tan 
SHIELD CONTAINER rate fast-rise multiple-pulse generator ; 

Cast entirely of anti- , The perfect porta- two-decade logarithmic ratemeter 
monial lead fer hard- ble container for 228) 


RECTANGULAR ness, this versatile use in the labora- with a built-in supply. 
tery, or for carry- 


shield is used for a ory, ’ 
STORAGE Geiger-Mueller tubes or ing therapeutic 


CONTAINE intillati i ; doses of radiciso- a 
"i storeging rediplee- topes to patient's Foster Wheeler Corp., 165 Broad- 


An important safequerd in ’ ; re 1 . bedside, or in ship- . ; . , . 
wing and moving rodie- _ S nee een 2 ping radioective way, New York 6, N. Y. (¢ Jperating 
veriows ceriats, Wade fe ee —— ate model of 100-Mw aqueous homogene- 


Sieoskes enone” “ the Atomic Cen ter ous power breeder. (104) 
SEND NOW FOR FREE CATALOG. DEPT. N-11 489 Fifth Avenue, New York 17, N. Y 
Gamma Rays Ltd., (Rice-Peterson 
Sales Inc., P. O. Box 1114, Palo Alto, 
N oO V | N G ? Cal. ASS/50, new 4-curie cobalt-60 
gamma-radiographie unit. ASS/52 
if you are moving (or have moved), tell us about it, won't pocket size radiography machine for 
you? Your copies of NUCLEONICS will not follow you un- use on pipe lines. (228) 
less we have your new address immediately. Make sure 
you don’t miss a single importont issue . . . and help us 
make the correction as speedily as possible by giving us on ae ie 
your old address, too New Y one 6, 5, Y 7 Radioisotope 
reagents; heavy chemicals for U and 


N U Cc L F © N ; C © Pu production; halogen fluorides for 
fuel reprocessing; aluminum nitrate 
Circulation Dept. for fission-product separation. Fine 


330 W. 42nd St., New York 36, N. Y. and special chemicals for atomic 


research. (208) 
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General Chemical Div., Allied 
Chemical & Dye Corp., 40 Rector St., 














General Dynamics Corp., 445 Park 
Ave., New York 22,N.Y. Thematic 
display of ‘‘ Atoms for Peace,” depict- 
ing six aspects of the atomic age; 
scale model of the Nautilus. Nu-| 
clear reactor research with design em- 
phasis on lowered cost and increased 


efficiency. 


General Electric Co., | River Rd., 
Schnectady, N. Y. Atomic power 
equipment; remote handling equip- 
ment; radiation instruments. Models 
of Commonwealth Edison and dual- 

cle atomic power plants (above) 
ind research reactors. 

(515, 517, 621, 614, 616, 620) 


Griscom-Russell Co., Massillon, 
Ohio. Models of liquid-metal steam 
generator; high-pressure feedwater 
heater; Bentube evaporator. In ad- 
lition, three sister companies will be 
represented: Kearfott Co., Ine. 
oxide ceramics; General Precision 
Laboratory, Inc.—industrial TV 

ain, and Askania Regulator Com- 


/@ys 


iny—regulator units. LS 4 


Haveg Corp., 900 Greenbank Rd 
Wilmington, Delaware. Plastic ma 
terials for construction of corrosion- 


esistant equipment (206) 


High Voltage Engineering Corp., 
7 University Rd., Cambridge 38, 
Mass. World map showing sites at 
vhich equipment is installed, liter- 
ature on particle accelerators and 
their use in radiation sterilization, 
radiation chemistry, industrial radiog- 
raphy, medical therapy, and physics 
research 319) 


Instruments Publishing Co., 845 
Ridge Ave., Pittsburgh 12, Pa. New 
book, “‘The Automatic Factory, A 
Critical Examination,” by 8. A. June, 
et al., also these publications: Instru- 
ments and Automation, Instrument 

Apparatus News, Instrument 
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Means More 


In MAGNETICS . . 


HERE’S WHY: 
® Reads 10 to 30,000 Gauss Flux Fields 
© Probe is only .025” thick 
® Active area .01 square inches 
Net Weight 10-1/2 Ibs. 
Power Supply 105-125 Volts, 50-60 Cycle 
Overall size 13” high, 10-1/2” wide, 6-3/4” deep 


Precision built to give accurate flux density measurement and determine 
“flow” direction. The unit also locates and measures “stray fields,” plots 
variations in strength, and is ideal for checking production lots against 
a standard. Simple to operate, the D-79 gives no ballistic reading . . . 
doesn’t jerk or pull. Comes in protective carrying case. 


Write for literature—Dept, N-1155 


10 


DYNA-EMPIRE Inc": 


MOLESWORTH ASSOCIATES 


SERVING PEACETIME ATOMIC INDUSTRY 
IN PUBLIC RELATIONS AND ADVERTISING 


The first apd only.firnt with this specialty, 
Molesworth Associates offers indastry nearly 
twenty man-yeafs of public relations and ad- 
vertising eX perience in the atomic energy field. 

This. unique, orginization is promoting the 
progress and profits of many Companies prom- 
inent if the nuclear industry... It.can do the 
same'for you. Send for our new brochure, 


MOLESWORTH ASSOCIATES. MURRAY HILL 5-cert 
260 Marrecry AVE. NEWYORK I6| 
"art eae oh S. Industrial: Atomic Energy Exhibit of Geneve, Augusty99S 


163 








RADIATION FACILITIES 
Nuclear Technology 
Services 
and 
Radiation Facilities 
for 
Production und Research 


NUCLEAR BIOPHYSICS CORPORATION 





High and low level 
radiation sources will be 
available at NBC for re- 


search and production. 


Such find 
many applications in the 
Oil, Chemical, Food and 


indus- 


facilities 


Pharmaceutical! 
tries—to name a few. 


NBC is also prepared 


to undertake nuclear 


technology applications 
in: 


* Nuclear Geophysics 
* Traced Applications in: 


Industry 
Agriculture 
Medicine 


* Health Physics 
* Hot-Waste Disposal 


* Radio-chemistry 
e@eeeeeeaeoeoeeeee ee ee eeeeee 
Write on company letter- 
head for our brochure 


NUCLEAR 
BIOPHYSICS 
CORPORATION 


61 Broadway, 
New York 6, N.Y. 





box units and manipulators. 








Manufacturing, and related diree- 
Other books “Nu- 
clear Reactors for Industry and Uni- 


versities,”” by E. H. Wakefield. (426 


tories. include 


International Nickel Co., Inc., 67 
Wall Street, New York 5, N. Y. 
INCO triangle nickel alloys. 135 


Iron Lung Ventilator Co., 5403 
Prospect Ave., Cleveland 3, Ohio. 
intake and exhaust 
ventilation equipment. Filtered ai: 
Also 


Roof and wall 


custom 


GO] 


supply and systems. 
air handling equipment, 


Jarrell-Ash Co., 26 Farwell St 
Newtonville 60, Mass. 
meter grating spectrograph with orde: 


Large 3.4- 


sorter, Varisource, and console com- 
Also 
fluorimeter for quantitative determi- 
nation of U and Hilger 
X-ray unit for high-resolution diffrac- 
(612 


parator-microphotometer. 
Microfocus 


tion studies, 


Joseph, Mellen & Miller, Inc., 1170 
Union Commerce Bldg., Cleveland 14, 
Ohio. Information investment 
opportunity in atomic energy. (124 


on 


O. G. Kelley & Co., Neponset 
Station B, Boston 22, Mass. Stain 
less steel hoods, lead containers and 


bricks. 


I08 


Kewaunee Mfg. Co., Adrian, 
Mich. Airflow fume hood developed 
with ORINS for radioisotope work 


| (above); CBR interchangeable glove 


219 


Walter Kidde Nuclear Labora- 
tories, Inc., 975 Stewart Ave., Garden 
City, N. Y. 


nuclear power plant model 408 


Pressurized light water 


Kollmorgen Optical Corp., 347 
King St., Northampton, Mass. In- 
dustrial periscope for remote observa- 
tion and photography; borescopes 


inspection scopes. (201 


R. §. LANDAUER, JR. & CO. 


RADIATION 


SAFETY ., 


America’s 
finest 


film badge 


service 


COMPLETE FILM BADGE 
covering exposure to 
@ GAMMA @ NEUTRON 


@® BETA @ X-RAY 
RADIATIONS 


PROGRAM 


for details write to: 


R. S. LANDAUER, JR. & CO. 
24 PLAZA - PARK FOREST, ILL. 


4 


Electrical Indicating 
Panel Meters and Pyrometers 


Model 261 
shown, 
Price $11.50 
White-face, 
Black-face, or 
Colored Dials. 
Can be cali- 
brated in any 
units: (Amps, 
KV, FPM, 
Angstrom Units) 
Pyrometers are medium resistance (4 ohms per 
millivolt). Accuracy 2%. Automatic, bimetal cold 
junction correction. Compensated for copper 
error. (Ranges from — 400 to +3000°F.) 
Large dial area-ciearly visible. Less waste 
panel space. Easily lighted transparent plastic 
front and case. Anti-static treated. Tubing pointer 
normally supplied. Knife-edge and other types 
available. D'Arsonval movement in Alnico per- 
manent magnet. Snap-fit construction, virtually 
dust-tight case. AC meters are rectifier type. 
Model 451 is 4'2”; Model 351 is 32”; Model 
261 is 22”. Meters with Zero Right, Zero Center 
or up to two-thirds of 
range suppressed can be 
supplied. AC and DC 
in multiple ranges. Meter 
ranges: DC or AC 0/20 
Microamps to 0/50 
Amps. 0/5 Millivolts to 
0/500 Volts. (Minimum 
AC Range 0/250 Milli- 
volts). Panel meters and pyrometers with black 
Bakelite cases also available. Model 30! shown. 
Write for Bulletin G-9 Assembly Products, Inc,, 


Chesterland 28, Ohle (Cleveland, O.) 
HAmilton 3-4436 


Atomic Exposition, Booth 423, Dec 
Cleveland, Ohio 
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Phone 


10-16 





Labgear (Cambridge) Ltd., Wil- 
Cambridge, England. 
Triple-gate ratio counter for direct 
reading of count-ratio of three inde- 


low Place, 


pendent pulse sources; pulse amplifier 
and discriminator; five-decade Deka- 
tron counter. (228) 


La Roe Instruments, Inc., Box 5906, 
tethesda 14, Md. Scintillation de- 
tectors; other atomic and radiation- 
physics instruments. (4618) 


Leeds & Northrup Co., 4936 Sten- 
ton Ave., Philadelphia 44, Pa. 
Atomic reactor simulator consisting 
of reactor-core model and full-size 
control panel. (401) 


Lindsay Chemical Co., 272 Ann St., 
W. Chieago, Ill. Thorium and rare- 
earth chemicals including cerium, 
neodymium, praseodymium, sama- 
rium, gadolinium, ete. (430) 


McGraw-Hill Book Co., 330 West 
42nd St., New York 36, N. Y. Text 
books and reference works important 
to the nuclear field including Prog- 
ress in Nuclear Energy, series on 
Geneva conference and six-volume 
AEC information package. (416) 


Metals & Controls Corp., Attle- 
boro, Mass. Borax and MTR fuel- 
element assemblies, U foil and U wire, 
research reactor components, air- 
melted ingots; Zr, Ti, Mo, U, V in 
various forms, (317) 


Micro-Metric Instrument Co., Box 
S84, Cleveland 22, Ohio. Research 
laboratory equipment. (119) 


Minneapolis-Honeywell Regulator 
Co., Wayne & Windrim Aves., Phila- 
delphia 44, Pa. Full-size operable 
reactor simulator containing ampli- 
fiers, recorders and controllers used 
to operate a real reactor. (218) 


Nash and Thomson Ltd., Oakcroft 
Rd., Telworth, Surrey, England. 
Crystalline and plastic scintillation 
crystals. (228) 


National Carbon Co., 30 E. 42nd 
St.. New York 17, N. Y. High- 
purity graphite for use as moderator, 
reflector, shield, or thermal column; 
graphite molds and crucibles used in 
U processing; reactor model. (220) 


National Lead Co., 111 Broadway, 
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for 
REMOTE 
OBSERVATION 
and PHOTOGRAPHY 


a typical solution 
to problems involving... 


¢ RADIATION 
e HEAT 

© PRESSURE 

e TOXIC GAS 


A Kollmorgen Periscope may be 
the answer to your remote viewing 
and control problem. In most cases a 
scope of standard design and con- 
struction will meet the requirements. 
Where engineering is necessary, we 
are fully equipped to handle any de- 
sign or engineering problems. 

if you have a project calling for an 
industrial type periscope or for any 
precision optical system, check with 
Kollmorgen. For nearly half a century, 
we have designed, developed and 
manufactured precision optical prod- 
ucts including Naval Periscopes, Fire 
Control Devices, Projection Lenses and 
Navigational Instruments for Industry 
and for the Armed Services. 


check these advantages .. . 


True Color 
Sharp Definition and Clarity 
Completely Reliable 
No Operating Cost 
Low Maintenance Cost 
Photo Accessories Available 
Selective Magnification 

Send for Bulletin 301. 


KOLCAORGEN a) 


See us of 
Booth 20! 
Cleveland Atomic 
Exposition 
December 10-16, 
1955 


CORPOKATION 


Plant: 347 King Street, Northampton, Massachusetts 
New York Office: 30 Church Street, New York 7, New York 
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New York 6, N. Y. Lead shielding 
PROBLEMS IN NUCLEAR TECHNOLOGY? and other materials used in reactor 
construction and maintenance; reac- 

P tor model. (508) 
Look to ASTRA for technical assistance or advice on: 
National Research Corp., 70 Me- 
* Research Reactors morial Dr., Cambridge 42 Mass. 
Materials and equipment for indus- 
¢ Power Reactors trial atomic energy; high vacuum 
pumps valves, etc.; vacuum-melted 
e Accelerators and cast metal samples. (501) 
New York University, University 
Heights, New York, 53, N. Y. Sub- 


critical reactor will be shown. (820) 


* Industrial Use of Radioactivity 


* Research Programs 
Newport News Shipbuilding and 
and other phases of nuclear technology. Dry Dock Co., Newport News, Va. 
Model of 5,000-kw homogeneous reac- 
ASTRA personnel are well qualified to solve your problems in tor; conceptual design model of a 
5 : ; : cargo ship powered by a pressurized- 
advanced engineering, design and consultation. eiidhier Gainalinade (411) 


Write to us, or telephone Milford, Conn., TRINITY 8-2202 | North siege ye ns a 
Jowney, Calif. Models of medica 





— — —_— —— and power reactors. (G08) 
ASTRA ADVANCED SCIENTIFIC TECHNIQUES RESEARCH ASSOCIATES 





Norton Co., Worcester, Mass. Re- 
P.O. Box 163, Milford, Conn. actor components; boron, boride and 
nitride materials; special refractories 
Send for a copy of our new booklet and raw materials of high purity 


oxides and carbides. (127) 








Cc | , Inc., 33-6 
ULTRASONIC DECONTAMINATION INAMINUTE | crccct Sc. tone talant city 6, 


@ a portable, compact unit—the lowest cost, In one minute, 400 milliroentgens per N.Y. Services for the industrial and 
Ye powerful oat —, ultrasonic se gon ey , ,; medical professions will be exhibited. 
cleaning system on the marke ests conducted at prominent nuclear aA 

@ transducers can be operated on desk top _ research station. ‘ Also radiation equipment by NRD 
or mounted internally or externally, alone Instrument Co., 6425 Etzel Ave., St. 
or in groups, or any size immersion tank Louis, Mo.. a division of Nuclear 
groups or transducers (6 to 400) for small- 
est to largest decontamination installa 
tions energized by low-cost motor driven 4 
ultrasonic generators. ‘ i sais » 
fastened to probing pole, transducer be moe = te Nuclear Development Corp. of 
comes decontamination mop useful for America, 5 New St., White Plains, 
scrubbing massive surfaces : N. Y. Seale model of medical re- 
reclaims expensive tools, apparatus, ma- ‘ search reactor designed by NDA; 
nipulators of any shape or dimension other ; sg sh 
wise discarded Mode! DR-400 outline of work in reactor design and 


ACOUSTICA ASSOCIATES, INC., GLENWOOD LANDING, L. |., Nv. Y. Sovenmey, Setter HenneEy, 


Consultants. (602) 


high-performance engineering, and 





data-handling systems. 112) 





e ° e 4 Nuclear Instrument and Chemical 
Radioactive Waste Disposal Service Pager cag gy onan 


Radiological Service maintains a pick-up service for safely remov- [I]. Demonstrate new airborne scin- 


ing radioactive waste. All you do is place the waste into special tillation exploration system; 
containers supplied by Radiological. In addition a convenient ship- radiation analyzer; a new all-purpose 
ping service is available for radioisotope users beyond pick-up scintillation detector; portable soil 
area (mid-west). Service meets with recommendations of A.E.C. and moisture determination appara- 


SERVICE PERFORMED SINCE 1952 FOR LEADING LABS tus; laboratory radiation-measuring 
THROUGHOUT JU. S. 


R di / : / g. 7 - Yg Nuclear Research Corp., South- 
adadio ogtica ~—~FEruvice ompangy, nc. ampton, Pa. Two scintillation coun- 


ters will be shown. (318) 


a new 


instruments. (102) 


28-22A Astoria Bivd Leng Island City 2, N. Y 
AStoria 86-6255 
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Corp., P. O. Box 10901, Pittsburgh 
36, Pa. Low-level anticoincidence 
gear; nuclear height gage. (410) MECHANICAL 
. . | and 
Nucleonics, 330 W. 42nd St., New 
York 36, N. Y. Members of the ed- DIFFUSION 


itorial and business staffs will be pres- 


ent; copies of NucLeonics and other DUO-SEAL 
MeGraw-Hill publications will be 


wvailable. (416) PUMP 1392 


: F : : * Guaranteed Vacuum 
Pall Filtration Co., 30 Sea Cliff .001 microns (.000001 

Ave., Glen Cove, N. Y. (Micro mm) 

Metallic Corp., Porous Plastic Filter 

Co., and Aircraft Porous Media, Inc.) * Speed at .1 micron 600 


Welch Mode! 1392 
liters per minute 


Porous metals and plastics and filtra- 

tion equipment for liquids and gases This unit consists of Welch model 1400B Duo-Seal Pump mounted with model 

No. 1391 diffusion pump. Both pumps are mounted on a common base and the entire 

arrangement makes a very compact unit. The unit is supplied complete ready for opera 

tion. The diffusion pump has the heating element incorporated in the base — no additional 

heater required. It is of all metal construction. No breakage problem as with glass models 
Panax Equipment Ltd., U.S. Agent: With this unit it is possible to get a vacuum of .001 microns (.000001 mm), Its speed 

Price Pederson Sales Inc.. Box 1114 at .1 micron is 10 liters per second or 600 liters per minute. The unit is available in both 

. ve ” ’ water and air cooled models 

Palo Alto, Calif. Dekatron scaler; No. 1392 consists of Model 1400B Mechanical pump and No. 1391 diffusion 

P 5 : pump mounted on common base. For operation on 110 volt A.C. water cooled $255.00 

ratemeter for G-M and scintillation No. 1392A air cooled eee $255.00 

ounters (928) OCTOIL for use with diffusion pump — per bottle of 500ml $15.00 

Inquire for price on larger quantities 
Other combinations available with speeds ranging from 120 to 6000 liters per minute 


it all temperatures. (619) 


The Pfaudler Co., 1000 West Ave., 


Rochester 3, N.Y. Small titanium || YQNKERS LABORATORY SUPPLY CO. 


heat exchanger bei fabricate : ee 
ut exchanger being fabricated for Manufacturers-Dealers: Scientific Laboratory Apparatus; Laboratory Glassware; 


ORNL; glassed-steel piping. (432) Chemicals and Reagents. 
70 Palisade Avenue, Yonkers 2, N. Y. Telephone: YONKERS 8-4600 — 4601 








Pioneer-Central Div., Bendix Avia- 





tion Corp., Davenport, Iowa. Ultra- 


onic cleaning equipment for decon- 


tamination (605) INVEST IN 


Pittsburgh Piping & Equipment Co., 


10 43rd St., Pittsburgh 1, Pa. Line / ATOMIC SCIENCE 


of fabricated piping and pressure ves- 


7 for nuclear and conventional through a MUTUAL FUND 


ower stations. (207) 





ATOMIC DEVELOPMENT 
MUTUAL FUND, INC, 


Power Magazine, 330 West 42nd 
St., New York 36, N. Y. tepresent- 
itives of business and editorial staff 


is designed to provide a managed 


ll be present. (416 Visit ove 
Booth #827 
Premier Metal Products Co., 3160 Cleveland 


Webster Ave., Bronx, N. Y. Racks, | “or Exposition 
Dec. 10-16 


investment in a variety of 


companies participating in activities 
cabinets, chasis and panels for elec- 


resulting from Atomic Science. 


tronic industry. 414) 


Quartermaster Food and Con- GET THE FACTS AND FREE PROSPECTUS 
tainer Institute for the Armed Forces, ATOMIC DEVELOPMENT SECURITIES co., Inc. 


1819 W. Pershing Rd., Chicago 9, Ill 1033 Thirtieth Street, N. W., Washington 7, BD. C. 
Pannels showing radiation sources for 


food sterilization; the range of bene- ’ 
, = Gentlemen: 


Please send me my FREE PROSPECTUS and other important 
information on the Atomic Development Mutual Fund, Inc. 


fits in terms of typical foods; civilian 


ipplications (718) 


Name 





Ray Proof Corp., 513 W. 54th St., 
New York 19, N. Y. Radiation 
shielding materials such as lead-core 


Address 





blocks; high-density concrete blocks; Zone State 





‘(eee e ewe eee wee eee ers 


lead-shielded wall panels and doors; 
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THE H. CROSS CO. ROLLING TECHNIQUE 


may be the answer—if your requirements are 


RIBBONS-STRIPS 
of 
+ THORIATED TUNGSTEN 
+ SPECIAL ALLOYS 
and OTHER METALS 
IN 
ULTRA THIN GAUGES OR FOIL 


4 PURE TUNGSTEN 
% MOLYBDENUM 


(Ribbons may be supplied in Mg. weights if required) 
Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


yolled doun to C003 Vhicknes 


® Finish: Roll Finish—Black or Cleaned 

* Tolerances: Closer than Commercial Tolerances 

* Cut and Formed pieces to your specifications 
Your inquiries will receive prompt attention 





Developed and Manufactured by 


@® New York 38, N. Y. 
COrtland 7-0470 





H. CROSS CO. @ 15 Beekman St. 
Telephone WOrth 2-2044 











ALCAR Ultrasonic 
CLEANER 


Model 1115 This Mixer/Cleaner re- 
moves radioactive particles by ultrasonic 
energy on a production or laboratory 
basis; unexcelled for cleaning small, fragile parts. One gallon transducer as 
sembly provides sufficient capacity for most operations. Other capacities 
available. 


ALCAR INSTRUMENTS, INC. 


Div. of Easiern ElectroSonic Industries, Corp 
17 Industrial Ave., Little Ferry, N. J 
Telephone: HUbbard 9-3040 














FLANDERS MILL eZ. “AIRPURE” 
INC. ie FILTERS 


FOR REMOVAL OF RADIOACTIVE DUSTS 
Manufacturers of Air Filters of integrity. Specifications: 99.95% efficiency 
on particle sizes of .3 micron as measured by dioctyl-phthalate smoke 
machine. 


The basis of filter efficiency is the accuracy of the test equipment. Our test 
machine is periodically compared with government equipment. 


No filter leaves our plant without passing these rigid specifications. 


FLANDERS MILL INC, iw vor 








shielded contro! windows; lead bricks; 
shielded shipping and storage con- 


tainer for isotopes: hoods 612) 





Radiation Counter Laboratories, 
Inc., 5122 W. Grove St., Skokie, III. 
Reactor control equipment (above); 
double-crystal y-ray spectrometer; 
scalers; 44 and 27 counters; G-M and 


neutron counters; accessories, (217) 


Reliance Electric & Engineering 
Co., 1088 Ivanhoe Rd., Cleveland 10, 
Ohio. Electric motors and related 
controls. (218) 


Republic Steel Corp., Cleveland 1, 
Ohio. Specification steels and tita- 
nium in their various forms as well as 
fabricated products; Llustrations of 
tepublic’s atomic energy uses. (4516) 


Saginaw Steering Gear Div., Gen- 
eral Motors Corp., Saginaw, Mich 
Ball-bearing splines and screws for 


manipulators (above). 136) 


Sealol Corp., Warwick Industrial 
Park, Providence 5, R. I. Mechani- 
cal seals for rotating shafts (425) 

Sellers Injector Corp., 1600 Hamil- 
ton St., Philadelphia 30, Pa. Indus- 
trial valves; jets; injectors; vent 
valves for tanks (438) 


R. A. Stephen & Co., Ltd., 120-126 
Lavender Ave., Mitcham, Surrey 
England. (228) 

Sunvic Controls Ltd., U. 8. Agent: 
Anglo-American Scientific Corp., 185 


November, 1955 - NUCLEONICS 








Businessman’s Bible 


ATOMIC ENERGY 
GUIDEBOOK 


NEW, non-technical sourcebook. The 
complete answer to average businessman's 
questions on how to get in on the greatest 
industrial revolutionary force since the dis- 
covery of fire. 


AVAILABLE IMMEDIATELY 
First And Only Book Of Its Kind 


comprehensive, authoritative Gl IDE BOOK 
ring every ee civilian use of the 


tomic energy field 
Practical, Usable Information On: 


How To Enter Atomic Energy Business . 
What Are Radioisotopes. . How To Get 
Them How Much Do They Cost 
ABC’s Of Atomic Energy Tools 

They Work Articles By Recognized 
thorities On: Status Of Civilian Uses 
Atomic Energy, Future Of Atomic Energy 
Including Reactors). 

PLUS—A DIRECTORY of who's doing what 
mh atom energy with state-by-state and 
alphabetical lists covering: Manufacturers Of 
Atomic Energy Instruments . Companies 
With Contracts With AEC . Schools 
Offering Courses In Atomic Energy . n- 
titutions With Research Contracts 
Holders of Access Permits Citizen's Ad 
isory Committees. . Key Officials In 
Atomic Energy Commission 

? BONUS Buyers of 
$7.50 $ GUIDEBOOK receive 

; FREE ai 4-week trial 
Per Copy 








subscription to The 
Atomic Energy Guide 
Money-Back letter, weekly non-tech- 
: nical report for business- 
> men 


TO ORDER: Write or Wire 
The ATOMIC ENERGY GUIDELETTER 


Suite 318, Evans Bidg., Wash. 5, 0.C 
No Need To Send Money—We'll Bill You 


Cuarantee) 











A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
poper and tips on how to 
read more profitably. Write 


for the ‘““WHY and HOW 
booklet.” 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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Devonshire St., Boston, Mass. Pulse 
height analyzer with 60, 80, or 120 


channel selectors 228) 


Sylvania Electric Products Inc., 
1740 Broadway, New York 19, N. ¥ 
Fuel elements and assemblies; reactor 
tubes, components 23) 

Technical Operations, Inc., 6 
Schouler Court, Arlington 74, Mass, 
Gamma radiography equipment; 
sealed sources (118) 


Tektronix, Inc., Box 831, Portland 
7, Ore Cathode-ray oscilloscope; 
characteristic-curve tracer; portable 
d-c to 4 Me oscilloscope; time-mark 
generator; d-e general purpose 


oscilloscope 121) 


Terriss Div., Consolidated Siphon 
Supply Co., 22-24 Wooster St., New 
York 1 N y 


including pumps, filters and 


Stainless-steel fabri 
cations 


mixers (412) 


Thomas Flexible Coupling Co., 
Main Ave. & Biddle St., Warren, Pa. 
Flexible couplings for mechanical 


power transmission. (404) 


Titeflex, Inc., 500 Frelinghuysen 
Ave Newark 5, N. J. Flexible 
metal hose: Teflon hose: bellows: 


20e@ 


quick-seal couplings. (323) 


130 High St., Bos 
Line of equipment and 


Tracerlab Inc., 
ton 10, Mass 
accessories for detecting and measur- 


ing radiation (320) 


20th Century Electronics Ltd., Cen- 
tronics Works, King Henry’s Drive 
England. 


equipment (228) 


New Addington, Surrey, 


Ele tron 


Trumeter Co., Ltd., Middletown St., 
Manchester, England (228) 





Hi-D 
LEAD GLASS WINDOWS 
IN STEEL WALLS 














/ , 
WIDE ANGLE i 
oF vitw 


Hi-D Lead Glass Windows provide 
clear, direct, wide-angle, binocular 
vision through heavy gammo-shield- 
ing walls. Lead equivalent 0.55; 


steel, 1.0 
LARGER SIZES NOW AVAILABLE 


Send for circular GS-4 








PENBERTHY 
INSTRUMENT CO. 











4201 Oh AVE SOUTH. SHATTVE & wasn 





For continuous and accurate 
DUST SAMPLING 
with permanent records 


KONISAMPLER 


(pet. pend.) 


Employs principle of thermal 
precipitation. Light weight — quiet 
all electric Automatic timer — will 
also operate continuously —- secures 
particulate matter suitable for 
microscopic, electron microscopic or 
visual and for permanent records 

on standard glass slides. 


Cost (complete) 
with carrying case $225.00 
Send for descriptive literature K-1 


Designer and manufacturer of 
continuous gravimetric and oscillating 
types of thermal precipitators 


JOSEPH B. FICKLEN Ii 
1848 East Mountain Street 


Pasadena 7, California 











variety of applications 


10%", width 19 


Designed By 


ARNPRIOR, 





THE AECL SCALER 


Type 908 


rhis scaler is a flexible unitized instrument, providing decade scaling 
and presentation, and designed for the optimum in reliability. Sub-units 
can be combined in a number of forms for various purposes. The versa 
tility and reliability of sub-units make this instrument useful in a wide 
Mechanical features: Designed for 19” rack 
mounting, finished in grey Hammerlin, silk screen lettering 
, depth 14”. Write for complete details 


Atomic Energy Canada Limited 


Mfrd 


MEASUREMENT ENGINEERING LTD. 


ONTARIO 


By: 


Height 


CANADA 








mercury 
vapor 
detector 


tells instantly when a hazard exists 
in plant or lab atmospheres 


Meter is calibrated in mercury concen- 
trations for quick indication. The toxic 
limit is a full-scale reading on the high 
sensitivity scale of Model 23, illus- 
trated. Wt.: 7 Ibs.; size 13’ x 814" x 
44", Three models for varying ranges. 
Write for bibliography on the mer- 
cury vapor hazard, and literature on 
Kruger Mercury Vapor Meters. 


HAROLD \«KRUGER 
INSTRUMENTS 


BOX 164 ¢ SAN GABRIEL, CALIF 


170 


FOR SCINTILLATION & 
PROPORTIONAL COUNTING 


NON-OVERLOADING LINEAR AMPLIFIERS 


Medels 107 
& 107P 
Gain 40,000 
continuously 
variable 
Rise 0.2 mic- 
rosec 
Accept + and 
- pulses 
TREMENDOUS DYNAMIC RANGE Exceeds 1,000,000 
(0.1 mv te 100v) 
Based on improved Chase-Higinbotham design. 
Excellent linearity for small pulses in the presence of 
tremendous overloads that paralyze other amplifiers 
PULSE HEIGHT SELECTOR (Supplied only on Mode! 
107P)—Precision trigger-type. 


PRECISION HIGH VOLTAGE SUPPLIES 


Model 515 
(Positive and 
Negative) 


500-1500 volts, 1 m.a. (2 m.a. to IKV) 
Continuously variable 
Polarity switch makes this highly regulated 
supply equivalent to two separate precision 
instruments 
© Drift less than .01% over several hours; less 
than .02% per day. Regulation .0002% per 
% change in line voltage for line voltages te 
tween 70 and 140 
Precision voltage divider (0.1% resistors) for 
precise reading of output voltage 
@ 4)” panel meter. Dual teflon connectors 
Medel 107 Amplifier $545.00 
Model 107P Amplifier (includes pulse- 
height selector) 
Amplifier (gain of 1000) $350.00 
Mercury Pulse Generator $125.00 
HV Supply (500-1500 volts) $385.00 
HV Supply (1000-4000 volts) $535.00 
HV. Supply (1100-5100 voits) $550.00 
Sliding Pulser $450. 0¢ 
(prices FOB Silver Spring) 


RADIATION INSTRUMENT CO. 


*O G8OX 733 SILVER SPRING, MARYLAND 


$595.00 
Medel 112 
Medel 40! 
Model 515 
“ode! 540 
Model 550 
Model 412 


United Nations, New York, N. Y. 
Papers and first volume of Geneva 
Conference Proceedings 918) 


U. S. Dept of Commerce, Washing- 
ton, D. ( See Atomic 


Commission (975) 


Energy 


University of Michigan—Phoenix 
Memorial Project, Ann Arbor, Mich. 
Nuclear studies such as fission prod- 
uct separation and utilization. (821) 

Universal Atomics Corp., 19 E. 
iSth St., New York 17, N. Y. 


pletely transistorized radiation-detec- 


Com- 
tion equipment; completely transis- 


torized power supply. 108) 


Westinghouse Electric Corp., 
Gateway Center, 401 Liberty Ave., 
Box 868, Pittsburgh 30, Pa. 


power plant equipment and radiation 


Atomic 
detection devices; model of nuclear 
power plant; special valves for nuclear 
systems. (332) 

Weston Electrical Instrument Corp., 
Newark 5, N. J 
photocell; 
meter; inductronic product resolver; 


Magnetic relays; 
sealed integrating flux- 
radiation densitometer; inductronic 


d-c amplifier; other products. (324) 


John Wiley & Sons, Inc., 440 4th 
Ave., New York 16, N. Y. 
books on atomic and nuclear subjects 
(103-A) 


Technical 
will be shown 

Worthington Corp., 99 Park Ave., 
New York 16, N. Y. 


nuclear 


Pumps for 
reactors; air compressors; 


condensers. 


D. Van Nostrand Co., Inc., 120 
Alexander St., Princeton, N. J. Ref- 
erence books including Glasstone’s 
‘Principles of Nuclear Reactor Engi- 
neering’; ‘“‘Geneva Series on the 
Peaceful Uses of Atomic Energy;’’ 


other nuclear texts. 109) 


The Victoreen Instrument Co., 5806 
Cleveland 3, Ohio. 
Very-low and very-high energy and 


Hough Ave. 


intensity measurement instruments; 
components including electrometer 
voltage regulator, current regulator, 
and G-M tubes (213) 


Vitro Corp. of America, 261 Madi- 
son Ave., New York 16, N. Y. Ura- 
nium mining, milling, and processing; 


nuclear facilities design. (111) 


Wagner Electric Corp., 6400 Plym- 
outh Ave., St. Louis 14, Mo. Elec- 
tric, air, and hydraulic gear. 509) 
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NEWSMAKERS 


Lise Meitner was the first recipient of 
the Otto Hahn prize in chemistry and 
Munich, Sept. 12. The 
Swedish scientist first split the uranium 


physics in 


atom, 


Andrew Kalitinsky, former chief engi- 
neer of the NEPA project at Oak Ridge, 
has been appointed manager of the 
nuclear research and development de- 
partment at the Fort 
Worth plant of General Dynamics 
Corp. He succeeds R. N. Little, 
has returned to the University of Texas 
cults 


Convair Div. 


who 


Joseph Silverman has been appointed 
technical director of Radiation Applica- 
tions, Inc. He head of 
Walter Nuclear 


was formerly 
Kidde 


research for 


Laboratories. 


John Hopkins 


physics department, has 


George Owen, of the 
University 
oined the staff of Nuclear Consultants, 
Ine 


James E. Travis, acting manager of 
AEC’s Hanford Operations Office, has 
been promoted to manager. 


Clark Goodman is on leave of absence 
from Massachusetts Institute of Tech- 

to be Assistant Director of the 
Atomic Energy Commission Divi- 


nology 

| -~ 
m of Reactor Development. 

Al Wattenberg, Massachusetts Insti- 


Tokyo as 
Atomic Energy 


tute oft Technology, is In 
technical advisor to the 
Exhibit sponsored by the U. 8. Infor- 
and Yomi Yuri 


mation Service 


Shimbun 


Samuel A. Goldblith was appointed 
officer of the Massachusetts 
Institute of Department 


executive 
Technology 
f Food Tee hnology. 


Willard F. Libby, AEC Commissioner, 
vas chosen to receive the $1,000 Ameri- 
Award for Nu- 
it will 
Society's meeting 


in Chemical Society 
clear Applications in Chemistry; 
at the 
next spring. 


presented 


Dallas 


Charles L. Dunham has been appointed 
ector of the AEC 
succeeding John C 
Bugher who has been appointed direc- 
of Medical Education and Public 
Health by the Rockefeller Foundation 
In recognition of his outstanding con- 
butions, D1 received the 
AEC ] and $2,000 
ior Accomplishment Awards. D1 
Charles 
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Division of Biolog \ 


nd Medicine, 


Bugher 
distinguished Service 
Super 


Dunham is succeeded’ by 


Specialists 


in BROAD-BAND Amplification 


Standard adaptable amplifiers 
delivered from stock... 

Expert engineering service 

for your particular 

broad-band problems... 
Development service on all 
types of broad-band systems... 
Ask for bulletin N-11 


Here are a few typical I.F.1. amplifiers available: 


M 200 Miniature i.f. Amplifiers 
Band Centers 30 or 60 mc 
Band Width 2to 10 mc 


Mode! 400 High Power Distributed 
Amplifier 
Output Power 
Band Pass 


air 


100 w CW 
300 mc 


Model 500 Distributed Amplifier 
Output Power 
Band Pass 


TV 100 Broad-Band Amplifiers 
Gain 50 db 
Band Pass 52-90 or 171-219 me 


INSTRUMENTS FOR INDUSTRY, Inc. 


159 GLEN COVE RD., MINEOLA, N.Y. + PHONE: PIONEER 2-5300 


Representatives 








TERRISS 


FABRICATORS 
OF 


CORROSION RESISTANT 
MATERIALS 


Submit blueprints, sketches 

and specifications 

We'll be glad to quote 
Visit Booth #412 


Atomic Exposition 


TERRISS 


22 Wooster Street 
New York 13, N.Y. 








Reactor Irradiation 
USING 


Pneumatic Tubes 


Ihe Airmatic Systems 
with a long practical 
history of serving as 
“mechanical messen- 
gers” for industrial 
plants and hospitals are 
now available for use 
in providing fast, safe 
transit of materials 
within the core of a 
nuclear reactor for ir- 
radiation. The Airmatic 
Systems operate on vac- 
uum or a combination 
of vacuum and pres- 
sure. Power supplied 
by motor driven cen- 
trifugal exhauster. Car- 
riers of fiber or mag- 
nesium; handle any type 
of material. 





For further information, 


call or write: 





AIRMATIC 
SYSTEMS, INC. 











WHERE 


TO Buy 


Rates are per inch per insertion. Con 


4 


twact rates are based on the use of 6 or 


12 issues withir the ntract year, and 


as specified belo 


1 Time 


$21.75 20.25 


6 Times 12 Tine 


18.75 | 

















SCINTILLATION PHOSPHORS 
PLASTIC PHOSPHOR NE 101 


2: Rp available n 


2 ie 
é ya large blocks p t 
\ 
‘ +” diameter and 300 
7 ‘ Ibs weight Suitable 
for iaborator ntico 
' incidence experiments 
? and for ultrasensitive 
f er 


geophysical nstru 
ments. Standard sizes 
iilable at 


prompt del 
Also Available 
@ Liquid Phosphor NI 
@ Neutron Sensitive Liquid 
@ Scintillation Chemicals 


Mark VI-A Aerial Survey Scintillometer 
First in the field and unsurpassed for 
aud reliability 
Write for Bulletin #6 for Spe 
Price Schedule 


NUCLEAR ENTERPRISES, LTD. 


ensitivity 


ificatior and 





1750 Pembina Highwoy, Winnipeg 9, Canada 











GERMAN CAMERAS and special 
micro- and technical photography or -for the 
hobbyist. Import your Save retailers, im 
porters profits. (About Pay postman duty 
Examples EXAKTA only completely ver 
satile 34mm, camera. With 
Auto, diaph. Zeiss Tessar F2.8 $159 
Auto, diaph. Isco Westanar F2.8 $139 
Auto, diaph, Schneider Xenon F1.9 $195. (duty $26.) 
Auto. diaph, Zeiss Biotar F2.0 $199. (duty $26.) 
Similar prices all other famous makes. All new 
atest 1955 production in original factory packing 
Parcelpost and insurance included. No other charges 
Prepayment through bank and inspection on arrival 
guarantees you complete satisfaction before we are 
paid. Experienced (and objective) advisory service, 
(please specify interests and requirements), and 
pricelists by return airmail, All transaction on 
money-back basis. 
WORLDPOST 


own 
45%) 
The 


(duty $22.) 
(duty $19.) 





TANGIER, MOROCCO 








PLASTIC PHOSPHORS 
FOR SCINTILLATION APPLICATIONS 


Fast Delivery—Competitive Prices 
For Technical Information and quotation on 
your requirements write 

LARSEN NUCLEAR RESEARCH, INC. 
520 Fifth Avenve New York City 














WOOD MODELS MOCK UPS 


from Sketches, Diagrams or 
Specifications 
Engineering Supervision 


SALAD BOWL FACTORY 
Box 321, Kittery, Maine 





equipment for 





A Good Habit 


This Where To Buy Section supplements other 

advertising in this isue with additional an- 

nouncements of products and materials of 

ial interest = application in the nuclear 

Id, Make a habit al deat king this page eac h 
issue. 
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W. Shilling as deputy director of the 
AEC division. 


Lloyd V. Berkner, 
sociated Universities, Inc., which op- 
Brookhaven National Labora- 
tory, has been elected president of the 


president of As- 
erates 


International Council of Scientific 
Unions at the Seventh Triennial Gen- 


eral Assembly of the ICSU in Norway 


Saul J. Harris and Daniel J. Scherer 
have joined the staff of Atomic Indus- 
trial Forum as radiophysicist to review 
health and safety problems and ass 
ant to the executive manager, respe: 
tively. Dr. Harris was formerly with 
the New York State Dept. of Labor and 
Mr. Scherer with the American Broa 
casting Co. 


Charles W. Shilling, former captain in 
the Navy medical corps, has been ap- 
pointed special assistant to the director 
ol the AEC 
Medicine. 


Division of Biology and 


Electric Co.’s Han 
ford people have been appointed to the 
G.E. Commonwealth Edison 
project staff: W. K. Woods as head of 
technical activities, F. K. Peck as head 
of the administrative 


R. O. Mehann as « specialist. 


Three of General 


reacto! 


section, and 


Walter H. Zimpfer has taken a 


leave of absence from the 


one 
yeal Uni- 
versity of Florida to be assistant in the 
University Relations the 
Oak Ridge Institute of Nuclear Studies 
He succeeds Wade T. Batson, who has 


South 


Division of 


returned to the University of 


Carolina. 


Cecil Waller of Ilford Ltd. and Robert 
Berriman of Kodak Ltd. were awarded 
Edward Longstreth Medals of The 
Franklin Institute, Oct. 19, for dey 
opment work on nuclear photographic 


el- 


emulsions. 


Edward J, Gaffney has been assigned 
to the nuclear development 
ment of Allis-Chalmers Mfg. Co 


depart- 


Truman S. Gray, Massachusetts Insti- 
tute of Technology, has been named 
consultant on nuclear energy by the 
Div. of Minne 
apolis-Honeywell Regulator Co. 


Brown Instruments 


Ralph M. Kniseley resigned his posi- 
tion at the Oak Ridge Institute of 
Nuclear Studies to accept a 
with Eden Hospital, Castro Valley 
Calif. 


position 


has been 


Robert F. Kaufmann 
pointed vice president in 


ap- 
charge of 


alvertising and public relations of 


Precision Radiation Instruments, In 


Manvutacturer's Representative 





HORMAN 


ASSOCIATES, INC. 
2017 “S’’ STREET, N.W. 
WASHINGTON 9, D. C. 
DECATUR 2-5705 
SERVING 
DELAWARE, MARYLAND, 
DISTRICT OF COLUMBIA, 
ARLINGTON AND FAIRFAX 
COUNTIES IN VIRGINIA 








REPRESENTING 
HEWLETT-PACKARD 
COMPANY 


The complete line of high quality electronic 
measuring instruments 
Oscillators 008 cps to 10 MC 
Vacuum Tube Voltmeters 10 cps to 700 
MC 
Frequency 
ment 
Signal Generators—10 to 11,000 MC 
Swept Frequency Oscillator 
Square Wave and Pulse Generators 
Fast Pulse, Wide Band Amplifiers 
Distortion, Wave Form Analyzers 
to 20 KC 
Waveguide Test Equipment—2.6 to 18.0 
KMC 
Microwave Test 
and waveguide systems 


SORENSON & COMPANY 
Controlled AC & DC Power for Research and 
Production 
Precise, stable Frequency 


VARIAN ASSOCIATES 


Rugged, 
Electromagets, 
Spectrometers 


BETA ELECTRIC CORP. 
High 
meters 
High Voltage Power Supplies—0O to 500,000 

10 microamperes to 2 amperes 


ELECTRO-MEASUREMENTS, Inc. 


AC Impedance Bridges, Laboratory Accuracy 
Potentiometers, Decade Resistors, Decade 
Capacitors 


GERTSCH PRODUCTS, Inc. 


High Accuracy Frequency Meters, Precision 
Ratio Transformers, Peak Vacuum Tube Volt 
meters, Band Poss Filters 


SENSITIVE RESEARCH 
INSTRUMENT CORP. 


Laboratory Precision Meters and Secondary 
Stondards—AC & DC 


KAY LAB, Inc. 
Absolute DC Power Supplies, 
Altenvators, DC Microvoltmeter, 
and Broadcast TV Systems 


JOHN FLUKE 
MANUFACTURING CO. 


High Stability Power Supplies, Variable Fre 
quency Power Sources, Differential DC Volt- 
meters, Wide Frequency Range Wattmeters 


WEINSCHEL ENGINEERING CO. 
Low ond High Power Precision Attenuators 
DC te 10,000 MC Ultra Precise Power Meas- 
urements at OC-—RF—VHF—UHF—High Fre- 
quency Calibration Service 


RECALIBRATION LABORATORY 


Our recalibration and maintenance section 
is maintained to service instruments pro- 
duced by those manufacturers whom we 
represent 


HORMAN ASSOCIATES 


Measuring, Monitoring Equip 


20 cps 


coaxial 


Instruments—for 


Changers 


stable Microwave Tubes, Precision 
Nuclear Magnetic Resonance 


sensitivity, electronic Micro-microam 


volts 


Logarithmic 
Industrial 
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WAN TE D 


. . . for responsible positions on 
editorial staff of NUCLEONICS 


Magazine Sar 


MANAGING 
EDITOR 


Must have thorough knowledge of magazine 
production and be a good writer. Preferably 
should have technical background with some 
previous contact with nuclear field. 














and 


TECHNICAL 
EDITOR 





Chemical engineer with several 
years experience in reactor technol- 
ogy or related work. 


Send VOSUME, salary requirements Lo. 


The Editor 
NUCLEONICS 


330 West 42nd Street New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, etc 


Positions Vacant 
Positions Wanted 
Part Time Work 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Labor Bureaus 


DISPLAYED —RATES— 


$1 


UNDISPLAYED 


lines. To figure 
words as.6a line 


NATIONAL” 
COVERAGE 


ae a 


The advertising rate is $15.00 per inch for advance 
appearing on other than a 
ates quoted on request 

inch 


columns 


all advert 3) per 
payment 
Box 


Discount 


line, 
count 


ising 


minimum 3 
Contract g 


contract basi ) average 
Numbers—counts as | 
of 10% if full 


ull pa 
onsecutive 


insertion 
Agency Co 


fe 
An advertising 
3 


columa , 


is 


0 


vertically 
page 


measured {” 
in he . 


yment made in advance 


be to a 
bject to Agency Commission to mm on 


Send NEW ADS te NUCLEONICS, 330 W. 42nd St., N for December issue November 


osing 




















REPLIES 

NEW 
CHIC 
SAN 


(Box Ne 
YORK: 330 U 
iGO N 

FRANCISCO 


Address 

42nd St 

Michigan 
68 Post 


fo office 
(36) 
ive 


St 


nearest you 


0 (11) 
(4) 


ENGINEERS and SCIENTISTS 
are needed to develop Industry’s FIRST 


POSITIONS VACANT 


Electronic Engineers BSEF 
MSEE and years experience for 
ngineers with the manufacturer of 
rement and ontrol equipment 
problems n detection, computation and control 
dustrial proce Unparalleled opportunities in 


Chesapeake Avenue, Columbus 12 
Pt 


and 10 years experience 
and project 


Ray 
allenging 


senior 
ACCT 
Ch 


meas 
= 








lesiar 
of 
sSCS 
Send 
5 


D. for work 
technic 
pharmacolog 
tracer cxperi« 
resume Bi 


for Medical 


laboratory 
research prob! 
analytical chemistry, etc. Previ- 

desirable but not essential 
Manager, The Squibb Insti- 
h, New Brunswick, New 


in radioisotopes applying 


biochem 





yues to ems in 


iry 


Send 
tute 


Jersey 


Resear 


Powerplant for the Electric Utility Industry. 


POSITION WANTED 


Experience in any of the following fields desirable: 


© Chemistry of Uranium Solutions and slurries “ 


velop 

Jesign, ce 
half in 

onsider 


* Reactor design and analysis n fiss 


fission. Nuclear 
thermonuclear 


sion or wants to help cde 

reactor 
year and 
uld also 
organization working 
Nucleonics 


engineer 
power. Three years 
velopment, and operation plus 
more diversified nuclear work. W 
joining an expanding 
ym PW-8103 


© Homogeneous Reactor Technology 


ior reactor 


® Instrumentation and control 
© Mechanical Design and Analysis 
® Heat Transfer and Fluid Mechanics 
© Mechanisms and Servos 


Westinghouse COMMERCIAL ATOMIC POWER 


FOREST HILLS BOX 355 


LEGAL NOTICE 
STATEMENT 

AUGUST 24 

ACTS OF 

Z 1946 
Section 

SHIP 


REO! 
1912 


IRED 
AS 


BY THE OF 
AMENDED 
MARCH 1933 AND 
(Title 39, United States 
233) SHOWING THI 
MANAGEMENT, 
CIRCULATION 
Of Nucleon published monthly 
for October |. 1955 
TTSBU 1. The and 
PI RGH 30, PA. and = busing manager 
Publishing Company 
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Code 
OWNER 
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at ork 


: ° publisher, editor 
McGraw-Hill 
42nd Street 


D. Luntz, 


address of the 
Publisher 
330 West 
Editor, Jerome 
New York 36 
B. Blood, 


name 
is 


Inc 











Street 
Business Manager Wallace 

42nd Street, New York 3 
2. The owner is: McGraw-Hill 
pany, Inc 430 West 42nd Street, New York 36, 
my Stockholders holding 1! or mo of stock 
Donald ¢ McGraw and Willard IT Chevalier, 
Trustees for Harold W McGraw Donald ¢ 
McGraw and Elizabeth M. Stoltztus all of 330 
West 42nd Street, New York 36, N. Y Donald 
( McGraw and Harold W. McGraw, Trustees for 
actor development, Catherine M. Rock 3) West 42nd Street, New 
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Publishing Com 

PHILLIPS PETROLEUM COMPANY 
Energy Division, Idaho Fails, Idaho 
Physicists and Engineers for theoretical and 
experimental work on reactor transients at 
9 National Reactor Testing Station in Idaho 
Excellent opportunity for interesting and 
ental investigation in the field of re- 


SEARCHLIGHT 
hy toggle), | 


fied Advertising 
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PMENT JSED RESALE 


or 





(sraw 
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SALES ENGINEER & ¢ 
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NOTICE 


United States Patent No. 2,686,266 
“Improvements in Radiation Detectors’ 


Non-exclusive licenses upon royalties 
of 1% may be obtained by qualified 


manufacturers under the above 


Electronic successful record 

in sales 

$15,000) 

potential. 
PW 8037—WNucleonics— 

330 W. 42nd S$t., New York 36, N. Y 


Engineer with 
of electronic 
seeks 


systems. (Income 


association for greater 





United States Patent for all uses ex 





cept in well bores, Infringers will be 
rigorously prosecuted. For further 
information contact 


Fetherstonhaugh & Kent, 
Patent Attorneys, 
505 Great Western Building, 
Winnipeg, Manitoba, Canada. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEER 


i) 


Aircraft Nuclear 


Power Plant Design — 
. TT 
For Advanced Design si EL EEE ED Hamm 
Group of the Aircraft 
Nuclear Propulsion De 
partment: 
The next step in the application of 
nuclear power—aircraft propulsion 
ofter both professional challenge 
and opportunities for personal 
achievement at Genera! Electric 
A responsible position is now 
Open for an engineer interested 
in this field; must have an en 
ginccring degree, several years 
diversified experience anal 
ysis and design of power 
Plant omponents ncluding 
design of nuclear reactors 
The job carries the respon- 
sibility for preliminary de- 
Sian analysis of power plants, 


and directing completed ale 
design and layout drawings of 


Power plants and cquipment 
PUBLICATION OF RESEARCH 
RESULTS IN THE APPRO- 


| 
! 
| 
| 
1 
i 
| 
| 
! 
! 
| 
| 
! 
! 
! 
| 
| 
| 
| 
PRIATE CLASSIFIED OR OPEN 
| 
G 


|... the development 
of NUCLEAR AIRCRAFT 
GENERAL @ ELECTRIC ; at CONVAIR--Fort Worth 


LITERATURE 's ENCOUR- 
AGED 


Send complete resume to 
TECHNICAL PERSONNEL 
Aircraft Nuclear Propulsion Dept 





Progress is being made in the Applied Nuclear 
NUCLEAR POWDER METALLURGIST Field at CONVAIR — Fort Worth — in nuclear 
Excellent opportunity for qualified analy sis, design and experimentation, including the 
man to join Research Department of fields of shielding, radiation effects and nuclear 
progressive company. Prefer man aircraft technology. 
with background and experience in 
nuclear powder metallurgy field, Car- As an integral part of General 
bide experience helpful. Salary com- Dynamics Corporation’s program of 
mensurate with experience and ability. pioneering in Nuclear Fields, CON. 
Submit resume including description VAIR’S activities afford inviting 
of work, experience, education, refer- +o: . 
opportunities for engineers and 
ences, present salary, etc. Location e¢ . ' 
Seen. to physicists to enter into Nuclear 


Development at its most 
P—8035—Nucleonics i . 


330 W. 42nd St., New York 36, N. Y. advantageous stage. 











ELECTRICAL ENGINEER 
Atomic Research 


Princeton University offers electrical 
ngineers an extremely exciting and 
outstanding opportunity in a new re- 
search field. The Atomic Energy Com- 


mission has confirmed the fact that CONVAIR’S Nuclear Program offers highly rewarding 


Princeton is seeking to contain and +o. . : 
career opportunities both by way of professio ac . 
control thermonuclear combustion at PI y y I essional accomplish 


temperatures comparable to the sun ment and personal income. A company-sponsored, in-plant 
tself. If successful a virtually inex- program enables candidates to earn graduate degrees in Nuclear 
haustible supply of power would be Engineering. 
available to Mankind 

Should you be selected to work on 
the project, you will work closely with Fort Worth in the Great Southwest has an abun 
and will assist a small group of out- donce of sunshine and dry, fresh air conducive to outdoor 
standing physic ists and engineers living and recreation. Within a few minutes drive of 
Close contact with these leaders and Fort Worth are seven large lakes which provide omple 
a large variety of interesting scientific facilities for fishing ond other water sports 
problems will provide you with an op- 
portunity to learn much of great For further details write M. L. TAYLOR 
ee is . ne gs A agg CONVAIR Engineering Personnel Dept. WW 
, . » Sion —_ 
nl 5 a ee hee Fort Worth, Texas 


industry but project experience should pro- 
vide you with an opportunity to command 


excellent industrial salary in the future. If CONVAin, 


interesteed in an intriguing, long-range, ex- ' ¢ re) Rel 
perimental o_o and have at ieast a K Ss 
Gegree, send resume to 


L. H. LAUGHLIN ef. A DIVISION OF GENERAL DYNAMICS CORPORATION 


Box 451, 


Princeton, New Jersey FORT WORTH, TEXAS 


FORT woRrTH 
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EMPLOYMENT OPPORTUNITIES 


P hysicists x sioiee Wane prvision 


of 


Chemists * PHILLIPS PETROLEUM COMPANY 


Idaho Falls, Idaho 


Fn imeers Chemical, Design, Electrical, Electronic Instrumentation, Mechani- 
.4 cal, and Reactor Engineers; Chemists, Physicists, (Nuclear and Re- 


actor Physicists especially desired), with O to 5 years experience 





Salaries commensurate in their field. 
with training and Experience in atomic energy work, operations or pilot plant in- 
experience. stallations valuable but not essential. 
Send complete resume on education, experience and salary expected to 


PERSONNEL ADMINISTRATION, PHILLIPS PETROLEUM COMPANY 
P. O. Box 1259, Idaho Falls, Idaho 


All contacts and information will be treated confidentially. 











opportunity for 


SCIENTISTS 


physicists 


Solid State Physicist aunmnenane 


physical chemists 


P P = experimental 
New semi-conducting Materials psychologists 


A position of exceptional interest and opportunity to apply creative, scientific 

in the field of new semi-conducting materials is open methods to vital problems 
} Sy] ’ A E en D - We ek in military operations re- 

with yivania s tomk nergy ivision, VV seek a search To above-average 

solid state physicist interested in doing original work scientists seeking above- 

in the field of semi-conducting intermetallic com- —- rewards, we can 

»ffe 
pounds, This position requires a PhD or equivalent 


* a secure future 
experience in the semi-conductor field. freedom te think 


. in @ virgin field 
Additionally, enjoy the advantages of working and vortex 


living in suburban New York City together with 
Sylvania’s many liberal benefits which are exemplary 


in madustr Openings are filling rapidly. 
Send us your resume now. 


growth potential 
important results 


Please forward complete resume to Address: Mr. R. A. Langevin 
TECHNICAL 
OPERATIONS INC. 


777 14th Street, N.W. 


¥ SYLVANIA ¥ _ 


BYLVANIA ELECTRIC PRODUCTS INC 


Technical Director 
Atomic Energy Division 





Bayside, Long Island, New York 


YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


THEORETICAL PHYSICISTS—REACTOR PHYSICISTS Naturally, you are anxious to se- 
CHEMICAL ENGINEERS cure the most suitable man or 
men available. You want men 
You can work on with the special training that will 
NUCLEAR ENERGY make them an asset to your or- 
ganization. You can contact such 
men through an advertisement in 
the Employment Opportunities 
Section of NUCLEONICS. 





in the heart of Nassau County’s finest residential district. Here is inter 
esting and varied work for both trainees and experienced persons, 
with good opportunities for advancement in a young company with a 
young management 

Send your resume to Personnel Director Classified Advertising Division 


WALTER KIDDE NUCLEAR LABORATORIES, |NC. NUCLEONICS 
975 Stewart Avenue, Garden City, N. Y. 330 W. 42nd St., New York 36, N. Y 
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FREQUENCY STANDARDS—50 Different Models 


Any size 


Any frequency ¢* Any poweroutput * 
WE KEEP A SMALL STOCK OF THE MOST POPULAR TYPES OF UNITS 

Our product is backed by over 25 years of specialized experience in the development and 
production of FREQUENCY STANDARDS and FREQUENCY DIVIDERS. /t 
velopment of the Inductance-capacitance Oscillator type of Frequency Divider that 
full confidence in crystal standards for low frequency outputs. We have facilities for recording 
frequencies and checking the stability within better than Ixl0-*, These are factors that have 
That is best shown by mentioning some 
S. Naval Ob 
Lunds Ob 


was our de 
created 


created a ereat confidence in our ability in this field 
National Bureau of Standards, the | 
Roya! Observatory, Denmark 


Bell Laboratories, many universities and al! branches of 


Among them are the 
Canada, the 


of our customers 
servatory, the Dominion Observatory 


servatory, Sweden, the State of Israel, 


the Armed Force 
FREQUENCY STABILITY 


The frequency stability depends on the type of unit and 
Model 110 Frequency Time Standard can be guaranteed to be stable 
in 100,000,000 when delivered 
from one part in 10,000,000 to one part 


also on the customers 
specifications 
The frequency stability of less elab- 
1,000,000 depending on 


within one part 
orate units are 


the type of unit 


unit has simultaneous sine wave outputs at 24), 120 and 60 cps and pulse 


Model 69. This 
outputs at 16 cps and 32 eps as originally designed; but any combination of frequencies may 
be requested by the customer. The frequency stability after aging is about | part in 10 million 


per day. The pulse outputs have a peak voltage of about 120 volts. They can be used as time 
by flashing a neon lamp to mark time intervals on a 


The depth 


markers in various ways, for instance 


moving film. The unit is mounted on a standard 19 inch panel 10 1/2 inches high 


is 1411/2 inches 
Model 141 is a 100-watt unit, and Model 140 is a W-watt unit 


control and negative feed-back so that the output voltage is kept constant regardless of the 


Weight 55 pounds 


Both have automatic volume 


oad, Some of the smaller units have to be supplied with filament and plate power from outside 
source. Our new transistor dividers and frequency standards can be operated from a 1.5 volt 


battery 


Model 103 and 104 are primary frequency standards stable within one part in 10,000,000, The 


power output is £o-watts 


Purpose and Use 
The units listed can be divided in several groups according to their use 
he parr ge 4. FREQUENCY ee EME UNITS 
Models 52, 54, 5%, 124, 126 and many Models 105, 110, 129 
others not listed here TIME KEEPING t *.. s 
GENERAL Pt Brose. UNITS: Models 25LOB, S5LOB, 105, 104, 110 
Models 61, 63, 65, 67, 128 FREQUENCY DIVIDERS 
117 


3. MOTOR sagraramnes 107, 115 
Models 67, 101-6L6, 103, 104, 119, 140 
141, 200-IN, 201-IN 
te 


ey shown in this advertisement see our two page 
FOR UNITS in “JOURNAL OF APPLIED PHYSICS, Merch 


1955 issue mocmmness BUYER'S GUIDE, 1955 and IRE DIRECTORY, 1955 


ERNST NORRMAN 


LABORATORIES 
WILLIAMS BAY, WIS. 
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Vacuum tube pump stations Instrument and equipment assembly 


Why Specify... ANTON? 


Gas purification systems 


When you specify ANTON ... you requisi- 


tion accuracy, quality and ruggedness evolv- ae i a a 
" , ’ , . lab. AEL source housings are custom 
ing from years of nucleonic pioneering in the built to provide high-curie activity. 

The unique, compact AEL source 


service of the U. S. Navy, the Atomic Energy housing provides radiation fields rang- 
y 8) ing from 10 MR to 1000 R fully con- 


Seat ¢ , ac } 3 trollable—step by step—via push but- 
Commission as well as other military, medi ag pe A hye pd geedlveee 


| d ind tel faciliti console only 3 feet from the source 
cal and industrial facilities, Anton Source Housings accomodate 
sources up to 120 curies—only take 


AEL is completely equipped and staffed up 25 square feet of floor space 
to serve your nucleonic and advanced elec- 


tronic needs—too. 
Compact, High intensity Radioactive source 
and remote control apparatus 


Geiger Counter Tubes (JAN approved— 


Industrial—Medical ) Ree 
AEL welcomes your individual 


- ; ; nucleonic and electronic prob- 

Radiological Detection and Monitoring er 
' lems. Our reply to your inquiry 
Instruments may lead you to important, 
new developments. 

Radiation Laboratory Equipment (Rate- 
meters—Sample Changers—Scalers—Regu- 
lated Power Supplies etc. ) 
Complete facilities for production and de- EEN , 

. P ~ $oe the advanced Anton products listed in this directory... 

AS Samal 


« 
velopment of nucleonic equipment ‘Se 


ic oe a 


1226 Flushing Avenue, Brooklyn 37, N. Y. 
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1955-1956 


An alphabetical listing of the manufacturers of equipment, materials, components and 
allied products used in basic research, development and applications of nuclear energy. 


Every effort has been made to insure completeness and accuracy according to information sup- 
plied by the manufacturers questionnaired. Manufacturers who are advertisers in this issue are 


BOLD-FACED in the listings and page numbers of their advertisements shown. 


This makes it possible 


to obtain complete buying information on products quickly and easily by referring to those pages. 


Compiled by the Research Staff of NUCLEONICS. 


ABSORBENT PAPER 


Angel & Co., Inc., H 
York 7, N.Y 
Eaton-Dikeman Co., Mount Holly Springs, Pa 


ABSORBERS—Radiation 
See also SHIELDING, Radiation 


DETECTOLAB, INC., 
26, lil. ADV. PG 

Firth Steriing, inc., 3113 Forbes S!., 
Pa 

Forro Scientific Co., 833 Lincoln St., Evanston, fil 

Isotopes Specialties Co 7 5. Main St., Burbank 
Calif 

McMillan Industrial Corp Brow 
Ipswich, Mass 

NRD INSTRUMENT CO., 6427 Etre! Ave., St 
14, Mo ADV. PG. 36 

NATIONAL LEAD CO., |}! 
N.Y ADV. PG. 52 

NORTON CO., | New Bond S., 
ADV. PG. 39 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 229 W 
Erie St., Chicago 10, III ADV. PG 09 

RADIATION INSTRUMENT DEVELOPMENT LAS 
S. Halsted St., Chicago 21, II ADV. P« 

REED-CURTIS NUCLEAR INDUSTRIES, INC 107 
ver Bivd., Playa del Rey, Calif ADV. PG 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbank, Calif ADV. PG. 114 

Telectro Industries Corp., 35-16 37th St., Long Island 
City 1, N. ¥ 

Wakefield industries, Inc 
it 


ACCELERATORS—Cockroft-Walton 


Georgia Ave., 


Reeve 2 


6544 N. Sheridan Rd., cago 


Pittsburgh 30 


e Avenue Plant 


Broadway, New York é 


Worcester 6, Mass 


5108 Grove 5S! Skokie 


American Instrument Co 
Silver Spring, Md 

Applied Radiation Cé« 
Walnut Creek, Calif 

North American Philips Co., 
Mt. Vernon, N. Y 


ACCELERATORS—Particle 


Applied Radiation Corp 
Walnut Creek, Calif 

Cook Electric Co., 2700 Se 
ma 

Electronized Chemicals C 
Brooklyn 3, N.Y 

Gray Sclentific Div 
San Francisco 10, Calif 

HIGH-VOLTAGE ENGINEERING CORP 
Rd., Cambridge 38, Mass ADV. PG 

North American Philips Co., Inc 750 
Mt. Vernon, N. Y 

X-Ray Dept. of General Electr 
Ave., Milwaukee, Wis 


Remler ¢ 


ADHESIVES—cCorrosion Proof 


Inc B12 33 Oleander 


American Products Mfg. Co 
St., New Orleans 18, lo 
American Resinous Chemicals ( } Foster St 


Peabody, Mass 


D-2 


Aries Laboratories, inc., 270 Park Ave., New York 
17, N.Y 


Armstrong Cork Co 1010 Concord St., Lancaster, 


Pa 

Biggs Co., Carl H., 2255 Barry Ave., 
Angeles, Calif 

Borden Co., Chemical Div ys 
York 17, N. Y 

Dajac Laboratories Div. of Mo 
Leominster, Mass 

Electro Chemical Engineering & Mfg. Co., 750 Broad 
St., Emmaus, Pa 

Emerson & Cuming, Inc., 869 Washington St 
ton, Mass 

General Cement Mfg. Co., 
til 

Houghton Laboratories, Inc., Hou 
so 

Johns-Manville, 22 E. 40th St., 

Monomer Dept., The Borden Co., 
Lancaster St., Leominster, Mass 

Murray Plastics Co., 26 Cottage 
N. Y¥ 

Philadelphia Quartz Co., 
Philadelphia 6, Pa 

Polymer industries, inc 

Rubber & Asbestos Corp., 
field, N 

Rubber & Piastics Compound Co inc., 30 Rocke 
feller Plaza, New York 20, N. Y 

Savereisen Cements Co., Savereisen Bidg 
15, Pa 

Union Bay State Chemical Co., In 491 Main St 
Cambridge 42, Mas 

U. S. Rubber Co., 1230 Avenve of the 
New York 20, N. Y 

Varniton Co., 416 N. Varney St., Burbank, ¢ 


West Los 
) Madison Ave New 


ner-Polymer, Ir 


919 Taylor Ave Rockford, 


ghton Ave Olean 


New York 
Chern 


St., Poughkeepsie 


1146 Pub Ledger Bidg., 


Springdale, Cor 
225 Belleville Ave., Blo 


Pittsburg 


Amer 


ADHESIVES—Waterproof 


1731 N. Elston Ave 


Aetna Plywood & Veneer Co 
Chicago 22, Ii! 

American Products Mfg. Co., Inc 
St., New Orleans 18, Lo 

American Resinous Chemicals Corp., 103 Foster 
Peabody, Mass 

Aries Laboretories, inc 

rw. Y 
Armstrong Cork Co., 


8127-33 Oleander 


New York 


270 Park Ave., 
1010 Concord St., 


Atias Mineral Products Co 31 Norman 
town, Pa 

Bigas Co., Carl H., 
Angeles, Calif 

Borden Co., The, Chemical Div 350 Madison 
New York 17, N.Y 

Brady Co Ww. H., 
waukee 12, Wis 

Cox & Co., Inc., 115 E. 23rd St 

Dajac Laboratories Div. of Mo 
Leominster, Mass 

Dow Corning Corp Midland, Mich 

ju Pont de Nemours & Co nc a 
98, Del 

Durez Plastics Div. of Hooker Electrochem 
1921 Walck Rd., North Tonowonda, N 

Emerson & Cuming, Inc., 869 Wa 
ton, Mast 

Garon Products Co., Paoli, Pa 

General Cement Mfg. ¢ 919 Tay 
ford il 


2255 Barry Ave., 


727 W. Glendale Ave., 
New York 1( 


nomer-Polymer 


Wile 


General Mills, Inc., Chemical Div., So. Kensington 
Rd., Kankakee 

Houghton Laboratories, Inc., Houghton Ave., 
N 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

Monomer Dept., The Borden Co., Chemical Div., 511 
Lancaster St., Leominster, Mass 

Monsanto Chemical Co., Plastics Div., 
Ave., Springfield 2, Mass 

Murray Plastics Co., 26 Cottage St., 
N. Y 

Polymer Industries, Inc 

Rubber & Asbestos 
Bloomfield, N. J 

Rubber & Plastics Compound Co., 
feller Plaza, New York 20, N. Y 

Saversisen Cements Co., Savereisen Bidg 
15, Pa 

Union Bay State Chemical Co., Inc., 491 
Cambridge 42, Ma 

U. S. Rubber Co., 1230 Avenue of the Americas, 
New York 20, N. Y 

U. S. Stoneware Co 

Varniton Co., 416 N 


Olean, 


600 Monsanto 
Poughkeepsie, 


Springdale, Con 
Corp., 225 Belleville Ave., 


Inc., 30 Rocke 
Pittsburgh 


Main St., 


Akron 9, Ohio 
Varney St., Burbank, Calif 


ADSORPTION APPARATUS 


Carbide & Carbon Chemicals Div., Union Carbide & 
arbon Corp., 30 E. 42nd St., New York 17, N. Y 
Lennard Co., Inc., P. M., 125 Monitor St., 
City 4, N. J 
Perkin-Elmer Corp., Norwalk, Conn 
Pfaudier Co., 1002 West Ave., Rochester, N. Y 
Pilotro!l Corp., Box 172, Springfield, N. J 
Pittsburgh Lectrodryer Corp., P. O. Box 
burgh, Pa 
Scientific Giass Apparatus Co., Inc., 100 Lakewood 
Terrace, Bloomfield, N. J 
Combustion Corp., Alr 
Toledo |, Ohio 
in 5108 Grove St., Skokie, 


Jersey 


766, Pitts 


Conditioning Div., 


akefield Industrie 
TL 


AIR CLEANERS—Cyclonic 


American Air Filter Co 215 Central Ave Louisville 
3, Ky 

BABCOCK & WILCOX CO., 16! E. 42nd St., New 
York 17, N. Y ADV. PG. 8, 9? 


Brood St., New York 4, 


rlum Steel Corp., 25 
323 Fourth Ave., Pittsburgh 22, Pa 


M 25 Monitor St 


ud Co., Inc., P 
City 4, N. J 
York Shipbuilding Corp., Camden, N. J 
Possa Analytical Labs., Inc., 228 Aycrigg Ave 
Passaic, N. J 
Jj. S. Hoffman Machinery Corp 
New York, N. Y 
Western Precipitation Corp 
Angeles 15, Calif 


105 F 


1004 W. Nir 


AIR CLEANERS—Electrostatic 


Cleveland, Ohio 
Louls 


Air-Maze Corp., 25000 Miles Rd., 
American Air Filter Co., 215 Central Ave., 

ville 8, Ky 
rd / 2 5 Jersey 
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NUCLEAR AND ALLIED PRODUCTS 


Raytheon Mfg. Co., cae Sales Div., 100 River 
St., Waltham 54, Ma 

Raytheon Mfg. Co., Medical Sales Dept., Waltham 

: , 1000 Island Ave., McKees Rock, Pa. 

Western Precipitation Corp., 1004 W. Ninth St., Los 
Angeles 15. Calif 

WESTINGHOUSE ELECTRIC CORP., 
Pittsburgh 30, Pa. ADV. PG. 32 


AIR CLEANERS—Scrubbers 


3150 N 


P. O. Box 868, 
33 


Air Conversion Research Corp., Lincoln 
Ave., Chicago 18, Ill. 

Air & Refrigeration Corp., 439 Madison Ave., 
York 17, N. Y. 

American Air Filter Co., 
8, Ky 

BABCOCK & WILCOX CO., 16! 
York 17, N.Y. ADV. PG G.8,9 

Barium Stee! Corp., 25 Broad St., 
N.Y 

Cambridge Filter Corp., 738 Erie Bivd., E., Syracuse, 
N.Y 


New 
215 Central Ave., Louisville 
E. 42nd St., New 


New York 4, 


Ohio 
Bucks 


171 Kelly Ave., 
Cornwells 


Akron, 
Heights, 


Knight, Maurice A., 

Schutte & Koerting Co., 
County, Pa 

York Co., Otto H., 
N 


AIR CLEANERS—Ultrasonic 


ACOUSTICA pases, INC., Shore Rd., 
wood Landing ADV. PG. 166 
Corp., Drive, 


6 Central Ave., West Orange, 


Glen 


500 " Memorial Cambridge 


Ultrasoni« 
39, Mass 


AIR CONDITIONING UNITS 


See also BLOWERS; FANS 


Adm rol Corp., 3800 W. Cortland St., Chicago 47, 


Air ‘é Refrigeration Corp., 439 Madison Ave., New 
York 17, N. Y 

American Electronics, inc., 211 Chico Ave., El Monte, 

Cc ‘ 

300 S. Geddes St., Syracuse 1, N. ¥ 

719 Porter St., Kalamazoo, Mich 

Corp., 85 Washington St., 


Carrier Corp., 
age Fan Co 
erson-Sack Warner 
yrville, Mass 

Electric Co., Air Conditioning Div., 

, Bloomfield, N 
S. E. Yamhill, 
Conditioning Div., 


5 Low 
rence St 
Harris, Inc., 61 
Remington Aijr 
burn, N. Y 
rface Combustion 
23 Dorr, Toledo 1, 
ane Company, The, 
ted Aircraft Products, Inc., 
ton, Ohio 
Inited States Air onan Corp., 
st 33rd, Minneapolis 14, Minn 
WESTINGHOUSE ELECTRIC corp., P. O 
Pittsburgh 30, Pa ADV. PG 32 33 
Worthington Corp., Harrison, N. J 
York Corp., Commercial Div., York, Po 


ALARMS 
See INDICATORS 


ALLOYS 


See METALS 


ALPHA PARTICLE SOURCES 


See ISOTOPES—Radicactive 


AMMETERS 


ASSEMBLY PRODUCTS, 
ADV. PG. 164 

Baldwin instrument Co., lLtd., 
Dortford, Kent, England 

Electrical instrument Co., Inc., Penacook 


Portiand, Ore 
Willey St., Av 
Corp., Air Conditioning Div., 
Ohio 

la Crosse, Wis. 
1116 Bolander, Day 
Como Ave., SE 


Box 868, 


INC., Ohio 


Chesteriand 6, 


Brooklands Works, 

Beede 
N.H 

B tol Co., 


Burlington 


Waterbury 20, Conn 

instrument Co., 203 N. Third St., B 
ton, lowa 

DeJur-Amsco Corp 
and City 1, N. Y 

Ele +. Physics Co., 


45-01 Northern Bivd., Long 


287-L Broadway, New York 7, 

INC., Lewis 
ADV PG 

172nd 


ELECTRONIC MEASUREMENTS i? 
& 


Maple Ave., Eatontown, N 

Gar Electrical instrument Corp., 92 15 
Jamaica 33, N.Y 

General Electric Co., Apparatus Sales Div., 1 
Rd Schenectady 5, Y 
reiboch Instruments Corp 
N.J 

Hickok Electrical Instrument Co., The, 
Ave., Cleveland 8, Ohio 

Marion Electrical Instrument Co., 
chester, N. H 

Martindale Electric Co., Box 617, Edgewater B-anch, 
Cleveland 7, Ohio 

MEASUREMENT ENGINEERING LTD., 
tario, Canada ADV. PG. 170 

Meters nc., 5353 N. Keystone Ave., 
20, ind 


River 
Durham Ave., Metuchen 


10514 Dupont 


Greiner Field, Man 


Arnprior, On 


Indianapolis 


AMPLIFIERS 





MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Philo- 
deiphia 44, Pa ADV. PG. Back Cover 

Pace Electrical instruments Co., inc., 70-31 
St., Glendale 27, N. Y 

Precision Apparatus Co., Inc., 
Glendale 27, N 

Pyramid Instrument 
brook, N. Y 

Q.V.S., Inc., 20 N. 15th St., 

Rawson Electrical instrument Co., 
Cambridge 42. Mass 

ROLLER-SMITH CORP, 
Pa. ADV. PG. 34 

Scientific Specialties Corp., Snow & Union Sts., 
ton 35, Mass 

Sensitive Research 
New Rochelle, N 

Shurite Meters, 35 Hamilton St., 
Conn 

Simpson 


84th 


70-31 64th St., 


Corp., 630 Merrick Rd., Lyn- 
East Orange, N. J 
114 Potter St., 


1825 W. Market Bethlehem, 
Brigh 


instrument Corp., 310 Main St., 


New Hoven 8, 


Electric Co., Div. of American Gage & 
Machine Co., 5208 W. Kinzie St., Chicago 44, Iii 
Sterling Mfg. Co., 7201 Wentworth, Cleveland, Ohio 
Supreme, inc., Box MH552, Greenwood, Miss 
Triplett Electrical Instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 
Welch Scientific Co., 
Chicago 10, III 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 
Pittsburgh 30, Pa. ADV. PG. 32, 33 
Weston Electrical Instrument Corp., A Sub. of Day- 
strom, inc 614 Frelinghuysen Ave., Newark 5, 
N 
Winslow Co., Inc 


AMMETERS—A-C Clamp On 


4519 Hamilton Ave., 


W. M., 1515 Sedgwick St., 


868, 


, 9 Liberty St., Newark, N. J 


Mfg. Co., 
Ohio 
30 Rockefeller Plaza, New York 


Columbia Electric 
S. E., Cleveland 14, 
Ferranti Electric, inc., 
20, N.Y 
General Elect Co Apporatus 
Rd., Schenectady 5, N. Y 
Martindale Electric Co., Box 617, Edgewater Branch, 
Cleveland 7, Ohio 
Pyramid instrument Corp., 
brook, N. Y 
Sticht Co., Inc 
York 7, N.Y 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., 


Sales Div., 1 River 


630 Merrick Road, Lyn- 


Herman H., 27 Park Place, New 
A Sub. of Day 


« 


strom, inc., Newark 5, 


N.J 


AMMETERS—D-C Clamp On 


Electric Mfg. Co., 4519 Hamilton Ave., 


Cleveland 14, Ohio 


Columbia 
N. £ 


AMMETERS—DC Portable 


ASSEMBLY ory pei INC., 
ADV. PG. 16 

Baldwin Instr 
Dartford, Kent 

Burlingto nstr 
lington, lowa 

Cossor, Ltd., 301 Windsor St 

Engelhard, In« 850 Passa 
ark, N. J 

General Electric Co Apparatus 
Rd., Schenectady 5, N. Y 

ts Corp., 


Chesterland 6, Ohio 


aie Co lid., Brooklands Works, 
England 

pment Co 203 WN. Third St., Bu 
Conada 


East New 


Halifax, N. § 
ic St., 


, Charles, 


River 


Soles Div 1 


Greibach Instrumer Durham Ave., Metuchen, 
N_J 

Hickok Electric nstrument Co., The, 
Ave., Clevelar Ohio 


Internationa ments, Inc., 


10514 Dupont 
P. O. Box 2954, New 
Haven 15 i 
Martindale Ele , Box 617, 
Cleveland 7. OF 
MEASUREMENT ENGINEERING LTD., 
tario, Canada ADV. PG. 170 
Meters ime 5353 WN. Keystone Ave., 
0, Ind 
Rowson Electrical In 
Cambridge 42, Mass 
ROLLER-SMITH CORP., 1625 
Pa ADV. PG. 34 
Sensitive Rese h Instr 
New Rochelle, N.Y 
Simpson Electric Co Div. of 
Machine Co w Kinzie St 
WW 
Sticht Co e nar , 
York 7. N 
Triplett Electrical 
Bluf¥te Ohie 
Welch Scientific Co., 
Chica 
WESTINGHOUSE Legapao- corr, FP. Oo 
Pitt ) ADV. PG. 32 13 
Weston Ele: trical Instrument Corp., A Sub 
strom, 614 Fre Ave, 
NJ 


AMMETERS—Micro-Micro, Electronic 


APPLIED PHYSICS CORP., 3462 W. Colorado St., Pas 
adena |, Calif ADV. PG. 95 

Beckmon Div on, Be Instruments. inc Ful 
lerton, Ca 

Beta Elect rp., 333 € 
N.Y 


Edgewater Branch, 
Amprior, On 
Indianapolis 
trument Co., 114 Potter St., 
W. Market, Bethlehem, 
310 Main St 


yment Corr 


American Gage & 
Chicago 44, 


Pork Place, New 
Instrument Co., 286 Harmon Rd., 
W. M., 1515 Sedgwick St, 


Box 868, 


of Day 


nghuysen Nework 5 


kman 


103rd St., New York 29, 


NUCLEONICS BUYERS’ GUIDE—November, 1955 


Curtiss-Wright Corp., Electronics Div., Carlstadt, 
N. J 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, tI ADV PG. 89 

ELECTRONIC MEASUREMENTS oe. INC., Lewis St. 
& Maple Ave., Eatontown, N ADV. PG. 160 

Greiboch Instruments Corp., ™~ o. Ave., Metuchen, 
N.J 


Chicago 


—— Centro! Co., Dee Poth & Arlington 
Wyeondanch, N. 

Kay "bo 5725 hd Villa Rd 
San Diego 12, Calif 

Keithley instruments, 
land, Ohio 

LEEOS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa ADV. PG. 2, 3 

Marion ey instrument Co., Greiner Field, Man- 
cheste 

MEASUREMENT ENGINEERING LTD., 
tario, Canada, ADV. PG. 170 

Metropoliton Electronics & instruments Co., 
Fifth Ave., New York 11, N 

Millivac Instruments, 444 Second St., Box 997, Sche- 
nectady 

MINNEAPOLIS-HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
deiphia 44, Pa ADV. PG. Back Cover 

Phaostron Co., 151 Pasadena Ave., South Pasadena, 
Calif 

RADIO CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Scientific Specialties Corp., Snow & Union Sts., 
ton 35, Mats 

Simpson Electric Co., Div. of American Gage & 
Machine Co., 5208 W. Kinzie St., Chicago 44, Ii! 

Weston Electrical instrument Corp., A Sub. of Day 
strom, inc., 614 Ave., Newark 5, 
N 


AMMETERS—Milli 


ASSEMBLY PRODUCTS, INC., 
ADV. PG. 164 

Baldwin instrument Co., Ltd., 
Dartford, Kent, England 

Beede Electrical instrument Co Inc., 
N.H 

Burlington Instrument Co., 
ton, lowa 

Cossor, Lid 301 
ada 

DejJur-Amsco Corp., 45-01 Neo 
Istond City 1, N.Y 

Electro-Physics Co., 287-1 By 
N.Y 


P. O. Box 16, 


3868 Carnegie Ave., Cleve 


Phila 


Arnprier, On 


106 


TUBE DiV., 


Brigh 


Frelinghuysen 


Chesteriond 6, Ohlo 


Brooklands Works, 


Penacook, 


203 N. Third St., Burling 


Windsor St., Halifax, N. §., Can 


Bivd., long 


rthern 


vadway, New York 7, 


General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Greibach Instruments Corp., 
N.J 

Heath Co., Benton Harbor, Mich 

Hickok Electrical Instrument Co., 1¢ 
Cleveland 18, Ohio 

International Instruments, Inc., P. O. Bo 
Hoeven 15, Conn 

Marion Electrical 
chester, N.H 

MEASUREMENT ENGINEERING 
torio, Canada ADV. PG. 170 

Meters, inc., 5353 N. Keystone Ave 
20, Ind 

Matropolitan Electroni & instru 
Ave., New York 11, N.Y 

Pace Electrical instruments Co ne., 70-31 
Glendale 27, N.Y 

Phaostron Co., 151 P 
Calif 

Precision Apporatus Co Inc 70-31 
dale 27, N. Y 

Q.V.S., inc., 20 N. 15th St., Ex 

Rawson Electrical Instrument Co 
Cambridge 42, Mass 

ROLLER-SMITH CORP, 
Pa ADV. PG. 34 


alties Corp 


Durham Ave., Metuchen, 


514 Dupont Ave., 


x 2954, New 


instrument Co., Greiner Field, Man 


LT9., Amprior, On 


Indianapolis 


106 Fifth 


ments Co 
B4th St, 


ssadena Ave., South Pasadena, 


BAth St., Glen 
t Orange, N. J 

114 Potter St, 
W. Market 


1825 Bethlehem, 


Scientific Speci 
ton 35, Mass 

Sensitive Research Instrument orp 110 Main S., 
New Rochelle, N.Y 

Shurite Meters, 35 
Conn 

Simpson Electric 9° Div. of America Gage & 
Machine Co 5208 W Kinzie St Chicago 44 
itt 

Ster! 


Snow & Union Sts., Brigh 


New Haven & 


Hamilton $1., 


ne Mig ©, 7201 Wentwortt Ohle 
on MH552 
ent Corn 531 


Cleveland, 
Greenwood, M 
Main S., 


Supreme, ir 
Technology Acton, 
Mass 

6000 


Dallas 


Lemmon Ave., 


Triplet? Electrical Instrument Co 2784 Harmen #d 
Bluffton, Oble 
Welch Scientific Co., 
Chicago 10, Iii 
WESTINGHOUSE ELECTRIC CORP. P.O 
Pittsburat ), Pa ADV. PG ? } 
Weston Electrical Instrument Coro A Sub 
614 Frelinghuysen Ave., 


Ww. mM, 18 Sedgwick St 


Box 848 

of Day 

strom, inc Newark 5 
N.J 

Winslow Co., Inc., 


AMPLIFIERS—Audio Frequency 


ACF 
N 
Acme Telectronix Div., 


& lokeaside 


9 Liberty St., Newark, N. J 


industries, Inc., 30 Church St., New York 7, 


NEA Service Ww 
Cleveland Ohile 


Third 


D-3 





AMPLIFIERS 





Aearovox Corp., New Bedford, 
Mass 

Ahrendt instrument Co., 
Park, Md 

Air Associates, inc., Electronic Eavipment Div., 511 
Joyce $1., Orange, N. J 

Allied Radio Cerp., 100 N 
80, iI. 

Amplifier Corp. of America, 396 Broadway, New York 
13, N.Y 

Associated Mis 
Pomona, Calif 

Audie Products Corp., 
Angeles 64, Calif 

Avion instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway No. 17, Paramus, 
N.J 


740 Belleville Ave., 


4910 Calvert @d., College 


Western Ave. Chicage 


le Products Corp., 2709 WN. Garey, 


2265 Westwood Bivd., Los 


Baird Associates, inc., 33 University @d., Cambridge 
38, Mass 

Ballantine Laboratories, Inc., Boonton, N. J 

Barker & Williamson, 235 Fairfield Ave., 
Darby, Pa 


Beom instruments Corp., 350 Fifth Ave., 


Upper 
New York, 


Y 
Bell Sound Systems, inc., 555 Marion Rd., 
7, Ohio 
Bogen Co., Inc., David, 29 Ninth Ave., 
14, N.Y 
Brush Electronics Co., 
14, Ohle 
Centralab Div. of Globe-Union, inc., 900 E. Keefe 
Ave., Milwaukee |, Wis 
Chicago Standard 
Elston, Chicago 18, II 
Cinema Engineering Co., Div. of 
1100 Chestnut St., Burbonk, Calif 
Collins Radio Co., Cedar Rapids 
Connecticut Telephone & Electric Corp 
Meriden, Conn 
Electric Co., 


Columbus 
New York 


3405 Perkins Ave., Cleveland 


Transformer Corp., Addison & 


Aarovox Corp., 


lowa 


70 Britannia 


2700 Southport Ave Chicago 


ttd., 301 Windsor S& Halifox, WN. &., 


D & R ttd., 402 Gutierrez St., Santa Barbara, Calif 


DAYSTROM INSTRUMENT, Archbold, Po. ADV. PG 
101 


Decade Instrument Co., P. O. Box 153, Caldwell, 
N.J 

Donner Scientific Co., 
10, Calif 

DuMont Lobs., Inc., 
Clifton, N. J 

Electro Measurements, inc., 
Portiand 15, Ore 

Electro Medical Lab., Ine., 

Electronic Research Associates, Inc 
Nutley, N. J 

Eim taboratories, 18 South Broadway, Dobbs Ferry 
N 

EL-TRONICS, INC., Sth & 
23, Pa ADV. PG. 99 

Endeveo Corp., 16! € 
Calif 

Fairchild Recording Equipment Corp., 
7th Ave., Whitestone, N. Y 

Fluke Mfg. Co., Inc., John, 
Seattle 99, Wash 

Franklin Electronics, tnc., 415 W. Pike St., 
phia 40. Pa 

FURST ELECTRONICS, INC 
Ave., Chicago 25, Ill 


2829 Seventh St Berkeley 


Allen 8., 760 Bloomfield Ave., 


4312 §&. E. Stark St., 
South Woodstock 6, Vit 
, 67 E. Centre St 


Noble Sts., Philadelphia 


Califernia S$! Pasadena, 


144th St., & 


Nickerson St., 


1111 WwW 
Philadel 


3330-A W 
ADV. PG. 146 
General Communication Co 681 Bex n St., B 
fon 15, Mass 
General Electronic 
Boston 8, Mass 
General Radio Co., 2775 Mas setts Ave., Cam 
bridge 39, Moss 
Gibbs Mfg. Co., N 
Groy Sclentific Div., 
San Francisco 10 
Guiton Mfg Durham Ave., 
Heath Co., Benton Harbor, Mich 
Hewlett-Packard Co., 395 Page Mill Rd 
Calif 
Hycon Mfg. Co 
Calif 
Industrial Electronics, tne 
10, Mich 
Industrial Test Equipment Co 
York 3, N.Y 
Infra Electronic Corp., Roseland, N. J 
insuline Corp. of America, 186 Granite St Man 
chester, N. H 
Interelectronics Corp., 
York 58,N_.Y 
International Research Associates, 
Ave., Santa Monica, Calif 
K.V Transformer Cort 20 £ 
Conn 
Keithley Instruments, 
land, Ohle 
Krohn-Hite Instrument Co., 580 Mossachusetts Ave., 
Cambridge 39, Moss 
Langevin Mfg. Corp., 47-37 Austel Place 
land City 1, N.Y 
lear, Inc., 3171 5 
Calif 
Lee Laboratories, tn« 
Leland 
Westminster, 
Mcintosh Lob Ine 
N.Y 
Magnavox Co., 
Ind 


Lawrence 


Labs Ir 18 Tremont Ave 


Main St Janesville, Wis 
Remier Co., 2101 Bryant St., 

Calif 

Cerp., Metuchen, N. J 

Pale Alto, 


2961 E. Colorado St., Pasodena 8, 


8060 Wheeler St., Detroit 


55 E. 11th St New 


27432 Grand Cencourse. New 


Warwick 


991 
4aat 


Franklin St., Donbury 


3868 Carnegie Ave., Cleve 


Long Is 


Bundy Drive, Los Angeles 34 
Genesee, Poa 

Instruments Ltd 22-23 Milibank London 
$s. W ! England 
320 Water St., Bingham! 


Components Div Fort Wayne 4 


D-4 


Maurer, inc., J, A., 37-01 Jist St., Long island 
City, N. Y. 

MEASUREMENT ENGINEERING LTD., Arnprior, On 
tario, Canada. ADV. PG. 170 

Newcomb Audio Products Co., 6824 Lexington Ave., 
Hollywood 38, Calif 

New London Instrument Co., P. O. Box 189, 
London, Conn. 

Poraplegics Mfg. Co., Inc., 
Franklin Park, itl, 

Photron instrument Ce., 
land 2, Ohio 

Plastics & Electronics Co., 272 Northland Ave., 
faio 8, N.Y 

Radio Corporation of America, Engineering Products 
Div., Camden, N 

Radio Sonic Corp., 
N 

Raviand-Borg Corp., 3515 W. Addison St., Chicago 
18, il 

Scoti, Inc., Hermon Hosmer, 385 Putman Ave., 
bridge, Mass, 

Speciality Engineering Div, of Specialty Assembling 
& Packing Co., 79 Clifton Place, Brooklyn 38, 
N.Y 


100068 Franklin 


6516 Detroit Ave., 


Sub. of Mack Trucks, Ploinsfield, 


Cam 


Spencer-Kennedy Labs., inc., 1320 Soldiers Field Rd., 
Boston 35, Mass 

SPINCO MFG. CO., INC., 2632-36 W. Cumberland 
St., Philadelphia 32, Pa ADV. PG. 177 

Standard Electronics Corp., 285 Emmett St., Newark 
5, N. J 

Standard Electronics Research Corp., 2 East End Ave., 
New York 21, N 

Stephens Mfg. Corp., 
City, Calif. 

SYLVANIA ELECTRIC PRODUCTS 
ERGY DIV., P. O. Box 59, Bayside, N. Y 
PG. 30 

Technical Development Corp., 
ver City, Calif 

Technology Instrument Corp., 531 Main 5t., 
Mass, 

Telectro Industries Corp., 35-16 37th St., 
City 1, N.Y 

Thordarson-Melssner Mfg. Divs., Mt. Carmel, Ill 

Trio Laboratories, inc., 3293 Seaford Ave., Wan 
ftagh, N.Y 

Trott Electronics Co., 27 Gorhamm St., 
N 

Varo Mfg. Co., Inc., 
Texas 

Volkers & Schaffer Mfg. Corp., P. O,. Box 
Schenectady, N. Y 

Wealkirt Co., 145 W. Hazel, Inglewood, Calif 

WESTINGHOUSE ELECTRIC CORP, P. ©. Box 868, 
Pittsburgh 30, Pa ADV. PG 2, 33 

Wheeler insulated Wire Co., Inc., 150 E 
St., Waterbury 91, Conn 

Wickes Engineering & Construction Co., 
Ave., Camden 4, N. J 


8538 Warner Drive, Culver 
INC., ATOMIC EN 
ADV 


4070 ince Bivd., Cul 
Acton, 


Long Island 


Rochester 5 


2201 Walnut St., Garland, 


996, 


Avrora 


12th & Ferry 


AMPLIFIERS—d-c 


Acme Telectronix Div., NEA Service, Inc., W 
& Lokeside, Cleveland 13, Ohio 

Air Associates, inc., Electronic Equipment Div., 511 
Joyce St., Orange, N. J 

Allegany Instrument Co., Inc., Cumberland, Md 

American Electronic Laboratories, Inc., 641 Arch St 
Philadelphia 6, Pa 

Amplifier Corp. of America, 396 Br 
13, N.Y 

APPLIED PHYSICS CORP., 362 W. Colorado S!., Pasa 
dena |, Calif ADV. PG. 95 

Associated Missile Products Corp., 
Pomona, Calif 

Audio Products Corp., 
Angeles 64, Calif 

Avion instrument Corp., Div. of 
Foundry Co., 295 State Highway # 
N. J 

Barker & Williamson, 
Darby, Pa 

Beckman Division, Beckman Instruments, Inc., 
ton, Calif 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

Brush Electronics Co., 
14, Ohie 

Central Sales & Mig. Corp., 
ville, NJ 

CHATHAM ELECTRONICS CORP., Livingston, N. J 
ADV. PG. 10 

Chicago Aerial Industries, inc 
Ave., Melrose Park, til 

Collins Radio Co., Cedar Rapids, lowa 

Computing Devices of Canada, Ltd., P. O. Box 
Ottawa 4, Ontario, Canada 

Consolidated Engineering Corp., 300 WN 
Madre Villa, Pasadena 15, Calif 

Cook Electric Co., 2700 Southport Ave., 
iW 

Cossor, ttd., 301 
Canada 


DAYSTROM INSTRUMENT, Archbold, Po 
101 


Third 


sdway, New York 


2709 N. Garey 


2265 Westwood Bivd., Los 


American Cor & 
17, Paramus 


235 Fairfield Ave., Upper 


Fuller 


3405 Perkins Ave., Cleveland 


Richwood Place, Der 


Howthorne 


1980 


Sierra 
Chicoge 14 


Windsor St Halifax, N. § 


ADV. PG 
Doelcam Div. of Minneapo 1400 So 
diers Field Rd., Boston 35 
DuMont Labs Inc., Allen 8 
Clifton, N. J 
Eastern Precision 
Brooklyn 7, N 
Edin Co., Ine 


s-Honeywell, 
Mass 
760 Bloomfield Ave 


Resistor Corp., 675 Barbey St., 


207 Main St., Worcester, Mass 


1955-1956 DIRECTORY of 


Eeco Production Co., 827 §$, Vermont 
Angeles 5, Calif 

Electredyne Co., Endicott St., Norwood, Mass. 

Electromec, inc., 5121 San Fernando Rd., Los An- 
geles 39, Calif 

Electro-Mechanical 
Ridgefield, Conn 

Electronic Associates, inc., Long Branch, N. J. 

Electronic Engineering Co. of California, 180 §$ 
Alvarado St., Los Angeles, Calif. 

ELECTRONIC MEASUREMENTS CO., INC., Lewis St. 
& Maple Ave., Eatontown, N. J ADV. PG. 160 
Electronic Research Associates, inc., 67 E. Centre 

St., Nutley, N. J 
Electronic Tube Corp., 1200 E. Mermaid Lone, Phila- 
deiphia 18, Pa 
Eim Laboratories, 


Ave., los 


Research, inc., 64 Main St., 


18 Sowth Broadway, Dobbs Ferry, 


N.Y 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 99 

Farrand Optical Co., Inc 
St., New York 70, N. Y 

Fielden Instrument Div., 
Co., 2920 N. 4th St., 

FORD INSTRUMENT CO., 
31-10 Thomson Ave., 
ADV. PG. 145 

Franklin Electronics, inc., 
delphia 40, Pa 

FURST ELECTRONICS, INC., 3330-A W 
Ave., Chicago 25, iil ADV. PG. 146 

Generali Communication Co., 681 Beacon St., Bos- 
ton 15, Mass 

General Electronic 
Boston 8, Mass 

General Radio Co., 275 Massachusetts Ave., 
bridge 39, Mass 

Hagen Corp., 323 Fourth Ave., Pittsburgh 22, Pa 

Harper Engineering Co., 2330 Michigan Ave., Santa 
Monica, Calif 

Hycon Mfg. Co., 
Calif 

Industrial Control Co., Straight 
Ave., Wyandanch, N. Y 

industrial Test Equipment Co., 
York 3, N.Y 

International Research Associates, 2221 
Ave., Santa Monica, Calif 

JORDAN ELECTRONICS, 3025 W. Mission Rd., Al- 
hambra, Calif ADV. PG. 107 

Kay Lob., 5725 Kearney Vilia Rd., P. O. Box 16, 
San Diego 12, Calif 

Keithley Instruments, 
land, Ohio 

Langevin Mfg. Corp., 
Island City 1, N.Y 

Lawn Electronics Co., E 
N 

Liston-Becker Plant, Beckman Instruments, inc., 649 
Hope St., Springdale, Conn 

Magnavox Co Components Div., Fort 
nd 

Magnetic Research Corp., 
gundo, Calif 

Matthew Laboratories, 345 Nepperhan Ave., 
2,N 

MEASUREMENT ENGINEERING LTD., 
tario, Canada ADV. PG. 170 

mM Century Instrumatic Corp., 611 
York 12, N. Y 

Miller Instruments, Inc 
Ave., Pasadena 8, Calif 

Millivac Instruments, 444 Second $t., 
nectady, N. Y 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
delphia 44, Pa ADV. PG. Back Cover 

PATERSON RESEARCH CO., 132 Beckwith Ave., Pat- 
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Kontes Glats Co., Spruce St., Vineland, N. J 

Lennard Co., Inc., P. M 125 Monitor St., Jersey 
City 4, N. J 

MEASUREMENT ENGINEERING LTD., Arnprior, On 
tarlo, Canada ADV. PG. 170 

Modern Laboratory “ pment Co., 
Ave., New York 28, Y 

NARESCO EQUIPMENT “cone,, 

Highlands 61, Mas ADV 

2731 


4647 W 
inc., 100 Lakewood 
5108 Grove St., 


Skokie, 


W. M., 1515 Sedgwick Ave 


Read Bivd., 


13 Gover 


1307 Seventh St., North 


1809-11 


140 Chorlemont St., 
PG. 115 
17 WN. 6th St., 


Newton 

Optical Film Engineering Cc 
Philadelphia 33, Pa 

Pfaudier Co., 1002 West Ave., Rochester, N. Y 

Research Specialities Co., 1148 Walnut St., Berkeley 
7, Calif 

Scientific Glass Apparotus Co Inc 100 Lakewood 
Terrace, Bloomfield, N. J 

STOKES MACHINE CO., F. J., 55 
deiphia 20, Pa ADV. PG. 4 

U. S$. Hoffman Machinery ¢ 
New York, N. Y 

Vacuum-Electronic Engineering Ce 
New Hyde Park, N. Y 

Vacuum Specialities Co., Inc 

le 43, Mass 

Wakefield industries, Inc 108 Grove St Skokie 
til 

Welch Scientific Co 
Chicago 10, Ill 

WHEELER MFG. CO., C H., 9th & Lehigh, Phila 
delphia 32, Pa. ADV 

ay poggas Lieonaresy SUPPLY co 70 Palisade 
Ave nkers 2, N. Y. ADV. PG. 167 


APPARATUS—Filter Micro 


3150 N. Line 


0 Tabor Rd., Phi 
105 Fourth Ave 
46 Denton Ave 


77 Pro Somer 


ect St 


Ww. M., Sedgwick Ave 


Air Conversion Research Corp., sin Ave 
Chicago 18, II! 

Cambridge Filter Corp., 
N.Y 

Cook Electric Co., 


738 Erie Bivd., E., Syracuse, 


2700 Southport Ave., Chicago 14 


Hl 
CORNING GLASS WORKS, Coming, N. Y. ADV 
PG. 118 
Fish-Schurman Corp., 
N.Y 


75 Portman Rd.. New Rochelle 


Kahn & Co., Inc., 541 Windsor St., Hartford 1, Conn 
Kontes Glass Co., Spruce St., Vineland, N 
Lennard Co In P MM 275 Monitor St 
City 4, N. J 
Microchemical Speciality Co 
Berkeley 3, Calif 
Millipore Filter Corp., 
72, Mass 


1834 University Ave 


36 Pleasant St Watertown 


Phile- 


1955-1956 DIRECTORY of 


Schleicher & Schuell Co., Carl, 
YONKERS LABORATORY SUPPLY CO 
Ave., Yonkers 2, N. Y. ADV. PG 


Keene, N. H. 
, 70 Palisade 
167 


APPARATUS—Gas-Drying 


BABCOCK & WILCOX CO., by E. 42nd St., 
York 17, N.Y ADV. PG 

Kahn & Co , inc., 541 Windeor ., Hartford 1, 

Kontes Gioss Co., Spruce St., Vine! and, N. 

Lennord Co., Inc., P. M., 125 Monitor St., 
City 4, N. J 

Pittsburgh Lectrodryer Corp., 
burgh, Pa 

Scientific Glass Apparatus Co., Inc., 100 Lakewood 
Terrace, Bloomfield, N. J 

Special Glass Products Co., 
York 1, N.Y 

Wakefield Industries, inc., 


New 
Conn. 
Jersey 


P. ©. Box 1766, Pitts- 


10 W. 33rd St., New 


5108 Grove St., Skokie, 

| 
YONKERS LABORATORY SUPPLY CO., 
16 


70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG 7 


APPARATUS—Laboratory, Glass 


Ace Glass, Inc., 
Alltes Engineering Co., 
alif 

ATOMIC CENTER, THE, 489 Fifth Ave., 
17,N.Y ADV. PG. 162 

Burrell Corp., 2233 Fifth Ave., Pittsburgh 19, Pa 

Central Scientific Co 1700 Irving Park Rd., Chi- 
cago 13, Ill 

Clay-Adoms Co., 
N.Y 

CORNING GLASS 
PG. 118 

Eisler Engineering Co 
N 

Fischer & Porter Co., 50 Warminster Rd., 
Pa 

Fish-Schurman Corp., 75 
N.Y 

Fisher Scientific Co., 
Pa 

Fredericks Co 

G s Eng € 
Belmont, Ca 

Greiner Co., Emil, 26 N 
N.Y 

Hamilton Co., 1134 Whitley Co., Whittier, Calif 

Hellige, inc., 877 Stewart Ave Garden City, N. Y. 
stope Accessories Co., Box 5458, Philadelphia 43, 
Pa 

Kah! Scientific Instrument Corp P. O. Box 1166 
Ei Cajon, Calif 

Kahle Engineering Co., 
Bergen, N. J 

Kontes Glass Co., Spruce St., Vineland, N. J 

Laboratory Equipment Corp St. Joseph, Mich 

LoPine & Co., Arthur $., 6601 S. Knox Ave., Chicago 
29, 1 

Machiett & Son, £ 22 E 23rd St., New 
10, N. ¥ 

Microchemical Specialty Co., 
Berkeley 3, Calif 

Milwaukee Glass 
Milwaukee, Wis 

Phoenix Precision Instrument Co., 
St., Philadelphia, Pa 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, ill. ADV. PG V7 

Research Specialities Co., 1148 Walnut St., Berkeley 
7 Calif 


SARGENT & CO., 


Vineland, N. J 


2006 Clement Ave., Alameda, 


New York 


144 E. 23rd St., New York 10 


WORKS, Corning, N. Y ADV. 


760 S. 13th St., Nework 3, 
Hatboro, 
Portman Rd., New Rochelle, 
709 Forbes St., Pittsburgh 19, 


Bethayres, Pa 
tories, 601 O'Neil 


George E., 
pring Labora 


lif 


Ave., 


Moore St., New York 13, 


1307 Seventh St., North 


York 
1834 University Ave., 


Works, | , 2338 N. 30th St., 


3803-05 N. 5th 


S. &.. 
>» 30 ADV. PG 
Schutte & Koertir 
County, Pa 
Glass Apparotus Co., In 


4647 W. Foster Ave., Chi- 


1g Co Cornwells Heights, Bucks 


« 


iclentific Lakewood 
Terrace, Bloomfield, N. J 

Sherwin instrument Co., 2875 Broo 
25, N 

Specic! Glass 
York 1, N.Y 

Wakefield Industries 


iwoy, New York 


Products 10 W 


5108 Grove St., Skokie 
Welch Scientific Co a 1515 Sedgwick Ave., 

Chicago 10, |! 
Wilkens Anders 


“1 


YONKERS LABORATORY SUPPLY CO 70 Palisade 
Ave., Yonkers N.Y. ADV. PG. 167 


APPARATUS, LABORATORY—Metal 


38 Mil- 


on Co., 4525 W. Division St., Chicago 


Accurate Sheet Metal & Mfg 2336 
waukee Ave., Chicago 47 

Allied Engineering Co., 2006 Clement Ave., 
Calif 

Boird Associates, Inc 3 University Rd., Cam- 

bridge 38. Moss 

rver, inc., Fred $., 1 Chatham Rd., Summit, N. J 

Clay-Adams Co E. 23rd St., New York 10, N. Y 

Firth Sterling, » outa orbes St., Pittsburgh 30, 
Pa 

Fisher Scientific Co 709 orbes St Pittsburgh 19, 
Pa 


Goertner 


Works, 


Alameda, 


¢ 


Scientifi Cor 7 Wri 
Chicago, II! 

Greiner Cx Emil, 26 N. Moore St., New York, N. Y. 

Hamilton Co, 1134 Whitley St., Whittier, Calif 

Hellige, Inc., 877 Stewart Ave., Garden City, N. Y. 


Ave., 


ghtwood 
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NUCLEAR AND ALLIED PRODUCTS 


Chicago 


Dorchester, 


Humboldt Mfg. Co., 2014 N. Whipple $t., 
47, iil 

KELLEY & co., S 2 
Mass ADV 

Laboratory Equ Rs. ; , St. Joseph, Mich. 

LoPine & Co., Arthur S., 6601 S. Knox Ave., Chicago 
29, i 

Lindberg Engineering 
Chicago 12, II! 

Metal Products Corp., 48 W 
N. J 


98 Taylor St., 


Co., 2450 W. Hubberd St., 


19th St., Weehowken, 

Microchemical Specialty Co., 
Berkeley 3, Calif 

Modern Laboratory Equipment Ce., 
Ave., New York 28, N. Y. 

Phoenix Precision Instrument Co., 
St., Philadelphia, Pa 

Precision Scientific Co 
cago 47, Il! 

Research Specialities Co., 


1834 University Ave., 
1809-11 First 
3803-05 N. 5th 
Chi- 


Berkeley 


3737 W. Cortiand $t., 
1148 Walnut St., 
7, Calif 

SARGENT &@ CO., 
cago 30, ! ADV 

Schleicher & Schuell Co., 

Schutte & Koerting Co., 
County, Pa 

Sorvall, inc., 
walk, Co 

TERRISS Div OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y. 
ADV. PG. 171 

Welch Scientific Co., W. M., 
Chicago 10, Il! 

Wilkens-Anderson Co., 4525 W. Division St., 

51, ill 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 

Ave., Yonkers 2, N. Y. ADV, PG, 167 


£. H., 4647 W. Foster Ave., Chi- 
PG. 35 
Carl, Keene, 


Bucks 


N. H, 
Cornwells Heights, 


ivan, P. O. Box 230, Pearl St., Nor- 


1515 Sedgwick Ave., 


Chicago 


APPARATUS—tLaboratory, Platinum 


American Platinum Works, N.J.R.R. Ave. at Oliver 
St., Newark, N 
Boker & Co., Inc., 
Bishop & Co., J., 
Central Scientific Co., 

13, 
Welch Sc ents Se 
Chicago 10, 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV, PG. 167 


113 Astor St., Newark 5, N. J. 
Platinum Works, Malvern, Pa. 
1700 Irving Park Rd., Chicago 


W. M., 1515 Sedgwick Ave., 


APPARATUS—Laboratory, Porcelain 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 1 

Fish-Schurman Corp., 75 Portman Rd., New Rochelle, 
— = 

Schleicher & Schuell Co., Carl, Keene, N. H 

U. S. Stoneware Co., Akron 9, Ohio 

Welch Scientific Co., W. M., 1515 Sedgwick Ave., 
Chicago 10, Ii! 

Withons “Anderson Co., 4525 W. Division St., Chi- 

YONKERS LABORATORY SUPPLY CO., 70 Palisdale 
Ave., Yonkers 2, N. Y. ADV, PG. 167 


APPARATUS—Micro-Drying 


Kahn & Co., Inc., 541 Windsor St., Hartford 1, Conn 
Kontes Glass Co., Spruce $t., Vineland, N 
YONKERS LABORATORY SUPPLY CO., 70 


Ave., Yonkers 2, N. Y. ADV. PG. 167 


APRONS 
See also CLOTHING, Protective 


BAR-RAY PRODUCTS, INC., 209 25th St., 
2,N.Y ADV. PG. 48 

Bullard Co., E. D., 275 
Calif 

Mine Safety Appl! 
Pittsburgh 8, Pa 

Minor Rubber Co., 49 Ackerman $t., Bloomfield, N. J 

U. S. Rubber Co., 1230 Avenue of the Americas, 
New York 20, N. Y, 


ASBESTOS—Filtering 


See FILTERS—Asbestos 


ASHING DISHES 


CORNING GLASS WORKS, Corning, N. Y. 
PG. 118 


Palisade 


Brooklyn 


Eighth St., San Francisco 3, 


ances Co., 201 N. Braddock Ave., 


ADV 


Traceriab, Inc., 130 High St., 


ASPIRATORS 


Humboldt Mfg. Co., 
47 

Kohie Engineering Co., 
Bergen. N. J 

Schutte & Koerting Co., 
Count Po 

Scientific 


Boston 10, Mass 


2014 N. Whipple St., Chicago 


1307 Seventh St., North 


Cornwells Heights, Bucks 


G wes Appeoratus Co., Inc., 100 Lakewood 
Bioomfieid, N 

LABORATORY SUPPLY CO., 70 Pallsade 
ADV. PG. 167 


YONKERS 
Ave., Yonkers 2, N. Y 


BAROMETERS 





ATOMIZERS 


DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 

Kontes Gloss Co., Spruce St., Vineland, N. J. 

Microchemical Speciality Co., 1834 University Ave., 
Berkeley 3, Calif 

Phoenix Precision Instrument Co., 3803-05 N. Sth 
St., Philadelphia, Pa 

Research Speciaities Co., 1148 Walnut St., Berkeley 
7, Calif 

Schutte & Koerting Co., Bucks 
County, Pa 

Special Glass 
York 1,N. ¥ 


Cormwells Heights, 


Products Co., 10 W. 33rd St., New 


AUTOCLAVES 


ACF industries, inc., 30 Church St., New York 7, 
N.Y 

Aetna Scientific Co., 
49, Mass. 

Allied Engineering Co., 
Calif, 

American instrument Co., Inc., 
Silver Springs, Md 

BABCOCK & WILCOX CO., 161 
York 17, N.Y ADV PG. 8,9 

Bornstead Still & Sterilizer Co., 222 Lanesville Ter- 
race, Forest Hills, Boston 31, Mass 

Blaw-Knox Co., Chemical Piants Div., 
quesne Bivd., Pittsburgh 22, Pa 

Combustion Enofnearing, Inc., 200 Madison Ave., 
New York 16, N 

FOSTER WHEELER comp, NUCLEAR POWER PROJECT, 
165 Broodwoy, New York 6, N.Y. ADV. PG. 11 

Knapp Millis, inc., 23-15 Borden Ave., Long Isiand 
City 1, N. ¥ 

Lennard Co Inc., P. mM 125 Monitor St., 
City 4, N. J 

NATIONAL LEAD wo 
N_Y ADV. PG 

Nucleor ae ine . 
London, S$. E. 7, England 

Pacific Coast Engineering Co 
Alameda, Colif 

Pelton & Crane Co., 632 Harper Ave., Detroit, 

Pfaudier Co., 1002 West Ave., Rochester, N 

Precision Scientific Co., 3737 W. Cortland St 
cago 47, ill 

Stee! & Alloy Tank Co., 1 Bessemer St., 
N. J 

Struthers-Wells Corp., Warren, Pa. 


BADGES—Film 


See DOSIMETERS—Film Badge 


BALANCES 


See also SCALES 


BALANCES—Analytical 


Accurate Sheet Metal & Mfg. Works, 
waukee Ave., Chicago 47, lil 

Baird Associates, inc., 33 University Rd 
38, Mass 

Brinkman instruments, 
Great Neck, N.Y 

Burrell Corp., 2233 Fifth Ave., Pittsburgh 

Central Scientific Co., 1700 Irving Park Rd., 
13, 1! 

Hacker & Co., Inc., 
York 5,N. Y 

Mochiett & Son, E., 220 E 
— © 

Mettier Instrument Corp 

Torsion Balance Co 

Wilkens Anderson Co., 


Second & Spring Sts., Everett 
2006 Clement Ave., Alameda, 
8030 Georgia Ave., 

E. 42nd St., New 


930 Fort Du- 


Jersey 
11! Broadway, New York 6, 
Greenwich Metal Works, 
, Ook & Clement Sts., 
Mich. 
, Chi- 


Nework 1, 


2336-38 Mil- 
, Cambridge 


Inc., 380 Great Neck Rd., 
19, Po 
Chicago 
William J., 


82 Beover St., New 


23rd St., New York 10, 
, Highstown, N 

35 Monhegan St., Clifton, 
4525 W. Division St., 


NJ 
Chicago 


YONKERS ae SUPPLY CO., 70 Palisdale 
Ave., Yonkers 2, N ADV. PG. 167 


BALANCES—Heavy Duty 


Accurate Sheet Metco! & Mfg. Works, 2336-38 Mil- 
hicago 47, II! 


380 Great 


waukee Ave 
Brinkman instruments, inc., 
Great Neck, N. Y 
Central Scientific Co 
13, 1 
Ohaus Scale 
N 
Torsion Balance Co., 
Welch Scientif Co 
Chicago 10, Ili 


BALANCES—Microchemical 


380 Great 


Neck Rd., 


1700 Irving Park Rd., Chicago 


Corp., 1050 Commerce Ave., Union, 


35 Monhegan St., Clifton, N. J 
W. M., 1515 Sedgwick S., 


Brinkman 
Great Neck. N. Y 

Burrell Cort 2233 Fifth Ave., Pittsburgh 

Central Scientific Co., 1700 Irving Park Rd., 
13, 

Franklin Electronics, Inc., 
deiphia 40, Pa 

Mettier Instrument Corp Highstown, N 

Microchemical Specialty Co., 1834 University Ave 
Berkeley 3, Collf 

Torsion Balance Co 


nstruments, inc., 


Neck Rd., 


19, Pa 
Chicago 


415 W. Pike St., Phile 


, 35 Monhegan S$t., Clifton, N. J. 
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YONKERS 
Ave., Yonkers 2, N. Y. 


BALANCES—Scale, Analytical 


380 Great Neck Rd., 


LABORATORY SUPPLY CO., 70 Palisade 
ADV. PG. 167 


instruments, inc., 
Great Neck, N.Y 
Burrell Corp., 2233 Fifth Ave., Pittsburgh 19, Pa. 
Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 1 
Mettler instrument Corp., Highstown, 
Taller & Cooper, inc., 75 Front St., 
Torsion Balance Co., 35 Monhegan S$t., Clifton, N. J. 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


BALANCES—Semi-Micro 


Brinkman instruments, inc., 380 Great 
Great Neck, N.Y 

Burrel! Corp., 2233 Fifth Ave., Pittsburgh 

Central Scientific Co., 1700 trving Park Rd., 
13, 1 

Machiett & Son, E., 
™ vv 

Mettler instrument Corp., 

Torsion Balance Co., 35 Monhegon St., 

Wilkens-Anderson Co., 
51, ti 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV. PG, 167 


BALANCES—Spring 


Accurate Sheet Metal & M*g 
waukee Ave., Chicago 47, II! 

Central Scientific Co., 1700 Irving Park Rd., 
13, 1 

Humboldt Mfg. Co., 
47, i 

Microchemical Specialty Co.. 
Berkeley 3, Calif 

Taller & Cooper, inc., 

Welch Scientific Co., 
Chicago 10, ili, 


BALANCES—Torsion 


ACF industries, Inc., 30 Church S., 
N 

Brinkman 
Great Neck, N.Y 

Central Scientific Co., 
13 

Cook Electric Co., 
Li 

Hacker & Co., Inc 
York 5, N.Y 

Humboldt Mfg. Co., 
47, iil 

Microchemical Specialty Co., 
Berkeley 3, Calif 

Ohaus Scale Corp., 


N. J. 
Brooklyn, N. Y. 


Neck R&d., 


19, Pa. 
Chicage 
220 &. 23rd St., New York 10 
Highstown, N. J 

Cliften, N. J 
4525 W. Division St., Chicage 


Works, 2336-38 Mil- 


Chicago 
2014 N. Whipple St., Chicage 
1834 University Ave., 


75 Front St., 
WwW. M., 1515 


Brooklyn, N. Y 
Sedgwick $1., 


New York 7, 


380 Greot Neck Rd., 


Instruments, inc., 


1700 Irving Park Rd., Chicage 


2700 Southport Ave., Chicage 14, 


Willlam J., 62 Beaver St., New 


2014 N. Whipple St., Chicage 


1834 University Ave., 


1050 Commerce Ave Unien, 


NJ 
ROLLER-SMITH CORP., 
Pa ADV. PG. 34 
Taller & Cooper, inc., 75 Front St., Brooklyn, N. Y 
Torsion Balance Co., 35 Monhegen $t., Clifton, N. J 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 

Ave., Yonkers 2, N. Y¥ ADV, PG. 167 


BALL MILLS 


Abbe Engineering Co., 50 Church S., 
N_Y 


1825 W. Market, Bethlehem, 


New York 7, 

Accurate Sheet Metal & Mfg 2336-38 Mil- 
woukee Ave., Chicage 47, III 

Allis-Chaimers Mfg. Co., 935 $. 70th SI, 
1, Wis 

BABCOCK & WILCOX CO, 161 £ 
York 17,N.Y. ADV. PG. 8,9 

FOSTER WHEELER CORP, NUCLEAR POWER PROJECT, 
165 Broadway, Mew York 6, N. Y ADV. PG. 11 

Homme! Co., O., 209-213 Fourth Ave... Pittsburgh, 
Pa 

Humboldt Mfg. Co., 
47, ti 

Miller & Son, Inc., 
Orange, N. J 

Riley Stoker Corp., 9 Neponset S1., 

U. $. Stoneware Co., Akron 9, Ohio 


BALLOONS 


GENERAL MILLS, INC., 
Central Ave nN. E 


Works, 
Milwaukee 


42nd St., New 


2014 N. Whipple St., Chicage 


Franklin, 36 Meadow S&S, East 


Corcester, Mass 


MECHANICAL Div 
Mine 


1620 

Minneapolis, ADV 
PG. 43 

Molded Latex 
Paterson 3, N 

Scientific Gloss Apparatus Co., Inc., 
Terrace, Bloomfield, N. J 


BAROMETERS 


Bristol Co., Waterbury 20, Conr 

Cook Electric Co., 2700 Seuthport Ave., 
TL 

Eberboch Corp., Ann Arbor, Mich 

Hacker & Co., Inc., Willlaem J., 
York 5,N. ¥ 


Products, inc 27 Kentucky Ave., 


100 Lakewood 


Chicoge 14, 
82 Beaver Si., New 


D-9 





BATHS 





National Instrument Labs., 6108 Rhode Island 
Ave., Riverdale, Md 

Taylor instrument Companies 95 Ames St 
fer, N.Y 

Wallace & Tiemon, Inc., 

Weich Scientific Co., W. Mm. 1515 
Chicago 10, Ii! 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N.Y ADV. PG. 167 


BATHS—Constant Temperature 


Allied Engineering Co., 2006 Clement Ave., Alameda 
Calif 


Roches 


Bellevitle 9, N. J 
Sedgwick St., 


Aloe Scientific Div., A. S$. Aloe Co., 5655 Kingsbury 
Bivd., St. Lowis 12, Mo 

American instrument Co i 3030 Georgia Ave., 
Silver Spring, Md 

BAR-RAY PRODUCTS, INC., 209 
32,N. ¥. ADV. PG. 48 

Bowser Technical Refrigeration Div 
Terryville, Conn 

Central Scientific Co., 
13, 

Ciicage Apparatus Co., 
cago 22, III 

Deltron, inc., Box 192, Glenside, Pa 

Emerson-Sack Warner 
Somerville, Mass 

Fish-Schurman Corp., 


Brooklyn 
of Bowser, Inc 
1700 Irving Park Rd., Chicago 


1735 N. Ashland Ave., Ch 


Washington St., 


Corp., 85 
70 Portmar 


New Rochelle 


Pitltsbure 


N.Y 
Fisher Scientific Co., 709 Forbes 
P 


‘a 
Hudson Bay Div., Refrigeratior y 
W. Washington Bivd., Chicago 64 
Humboldt Mfg, Co., 2014 N. Wh 
47, til, 
Kinetic instrument Co., Highland Park, II! 
LEEDS & NORTHRUP CO., 4970 Stenton Ave 
delphia 44, Pa DV. PG. 2 
Modern tLaboratory Eauipment Co 
Ave., New York 28, N. ¥ 

Murphy & Miller, inc., 1322 5. Michigan Ave., Ch 
cago 5, Ill 

Precision Scientific Co., 
47, iil 

Process & Instruments, 15 Stone Ave 


Phila 


1809-11 First 


3737 W. Certland St., Chicago 
Brooklyn 33 


Research Specialities Co., 1148 Walnut St., Berkeley 
7, Calif 

SARGENT & CO., E. H., 4647 W. Foster Ave., Ch 
cago 30, Ill ADV. PG 

Standard Electronics Research Corp., 2 East Es 
New York 21, N.Y 

Tenney Engineering, inc 
Union, N 

Victory Engineering Corr 
N 


J 
Wiikens-Anderson Co., 4525 W 
51, 
Yeilow Springs instrument Co., Inc P. O. Box 1064, 
Yellow Springs, Ohio 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


BATTERIES—Dry Cell 


Bright Star Industries, 600 Getty Ave.. Clifton, N. J 
Bullard Co., E. D., 275 Eighth St 
Calif 
Burgess Battery Co., Battery Div., 
Burndept Lid., West St., Erith, Kent 
General Dry Batteries, inc 1300¢ 
Cleveland 7, Obie 
Interelectronics Corp., 
York 58, N 
National Carbon Co., A Carbide 
& Carbon Corp., 30 E. 42nd St., New York 17 


" San Francisco 3 
Freeport | 

ted Kingd 
Athens Ave 


2432 yrand Concourse, New 


Division of Union 


N.Y 

RADIO CORPORATION OF AMERICA, TUBE Div 
Harrison, N. J ADV. PG. 119 

Ray-O-Vac Co., Madison, Wisconsin 

Specialty Battery Co., Madison 4, W 


BATTERIES—Mercury 


Burndept, Lid., West St., Erith 
General Dry Batteries r 
Cleveland 7, Ohie 
Magnavox Co., 
Mallory & Co., Inc., P. ® } 
indianapolis 6, Ind 
National Carben Co., A OC 
Carben Corp., 30 E. A2r pw York Y 
RADIO CORPORATION OF AMERICA, TUBE DIV 
Harrison, N, J ADV. PG. 119 
Ray -O-Vac Co., Madison, Wis 


BATTERIES—Nuclear 


Ohmart Corp., 2236 Bogen St 
8, Cincinnati 22, Obie 

Patterson Moos Div., Universal 
Van Wyck Expressway, Jame 

Tracerlab, inc., 130 High St 

Universal Atomics Corp 19 
17, N.Y. 


BATTERIES——Wet Cell 
AMF ATOMICS INC., A SUB. OF AMERICAN MA 


CHINE & FOUNDRY CO., AMF Bidg., 261 Madison 
Ave., New York 16, N.Y ADV. PG. 42 
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Components Div 


i St. 7 WN 


Interelectronics Corp., 2432 Grand Concourse, New 
York 58, N. Y. 

National Carbon Co., A Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y 

Yordney Electric Corp., 40 Leonard St., New York 
13, N.Y. 


BEARINGS—Miniature 


Interelectronics Corp., 2432 Grand Concourse, New 
York 58, N.Y 

Landis & Gyr, inc., 45 W. 45th St., New York 36 
N_Y 


Miniature Precision Bearings, inc., Keene, N. H 


BELLOWS 


Allied Engineering Co 
Calif 

Breeze Corporations, inc., 
N.J 

Bristol Co., Waterbury 20, Conn 

Clifford Mfg. Co., Grove St., Waltham, Mass 

Cook Electric Co., 2700 Southport Ave., Chicago 14, 


2006 Clement Ave., Alameda 


700 Liberty Ave., Union, 


wt 

CRANE PACKING CO., 1800 Cuyler Ave., Chicago 
itt, ADV. PG. 93 

Flexonics Corp., 13 Third Ave., Maywood, Ii! 

FOSTER WHEELER CORP., NUCLEAR POWER PROJECT 
165 Broadwoy, New York 6, N. Y ADV. PG. 11 

Fulton Syiphon Division, Robertshaw-Fulton Controls 
Co., Knoxville, Tenn 

Minor Rubber Co., 49 Ackerman St., 

Shamban & Co., W. &., 11617 W 
Culver City, Calif 

Solar Aircraft Co., 2200 Pacific Highway, San Diego 
12, Calif 

Titeflex, inc., 
NJ 

U. S. Gasket Co., Fluorocarbon Products, ir 
600 N. 10th St., Camden 1, N. J 
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YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV. PG. 167 


CABINETS—lInstrument 


2006 Clement Ave., 


Cortland St., Chi 


P. O. Box 


Allied Engineering Co., 
meda, Calif 

Bowser Technical Refrigeration Div. of Bowser, 
Terryville, Conn 

Buck Engineering Co., Inc., 
hold, N. J 

Bud Radic, inc., 
Ohio 

Churchill Lighting Corp., 
76, Mass 

Clay-Adams Co., 
N. Y 

Cook Electric Co., 
il 

Daven Co., The, 191 Central Ave., Newark 4, N. J 

DAYSTROM INSTRUMENTS, Archbaid, Pa. ADV. PG 

1 

DETECTOLAB, INC., 6544 N 
26, ll. ADV. PG. 89 

Eberline Instrument Div. of Reynolds Electric & Er 
gineering Co., Inc., P. O. Box 279, 
N. Mex 

Electronic Tube Corp., 1200 F 
deiphia 18, Pa 

Emerson-Sack-Warner 
Somerville, Mass 

Falstrom Company, 7 Falstrom Court, Passaic, N. J 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Pa 

Foxboro Co., 

Hollicrafters, Inc., 
iW 

Hamilton Mfg. Co., Two Rivers. Wis 

Imhof, Ltd., Alfred, 112 New Oxford St., London 
w.cil 

Insuline Corp 
chester, N. H 

Karp Metal Products Co Div. of H & B American 
Machine Co., 211 63rd St., Brooklyn 20, N. Y 

Keller Products, inc., Manchester, N. H 

Laboratory Furniture Co In P.O. Box 
Mineola, N. Y 

Lennard Co Inc P.M 
City 4.N. 4 

MEASUREMENT ENGINEERING LTD 

Canoda ADV. PG. 170 

Metalab Equipment Corp 270 
ville, N 

Nuclear Engineering itd., 
London, $. E 

Pantatron Lid., 
England 

Por-Metal Products Corp 32-62 49th St., Long Is 
land City 3, N. Y 

Pelton & Crane Co., 632 Harper Ave 

Scientific Wood Cabinet C 90 Holmes St 
ville 9, N. J 

Telectro industries Corp 
land City 1, N. Y 

Watson Mfg. Co., Inc.. 

Wheelco Instruments Div 
ford, tt 

Wickes Engineering & Construction Co 
Ave., Camden 4, N. J 


CABINETS—taboratory 


2006 ¢ on Ave., Ala 


37-41 Marcy St., Free 


2118 €. 55th St., Cleveland 3, 
344 Franklin St., Melrose 
144 E€. 23rd St., New York 10 


2700 Southport Ave., Chicago 14 


Sheridan Rd., Chicago 


Santa Fe 
Mermaid Lane, Phila 


Corp 85 Washington St., 


38 Neponset Ave.. Foxboro 
4401 W. Fifth Ave., 


Mass 
Chicago 


4 


of America, 186 Granite St Man 


Amprior, O 
tario 


Duffy Ave Hicks 


Greenwich Metal Work 
7, England 
26 Savage Gardens, London, E. C. 3 


Detroit, Mich 
Belle 


Jamestown 
Barber-Colman Co., Rock 


12th & Ferry 


Allied Engineering Co., 
meda, Collif 

Aloe Scientific Div., A. S.A 
Bivd., St. Lowvis 12, Mo 

BAR-RAY PRODUCTS, INC, 2 2 , Brooklyn 
32, N.Y ADV. PG. 48 

BLICKMAN, INC s 7H Greg , Wee 
hawken, N. J. ADV. PG 


e Co 5 Kingsbury 


1955-1956 DIRECTORY of 


Bowser Technical Refrigeration Div. of Bowser, Inc., 
Terryville, Conn 

Brown Morse Co 

Bud Rodio, inc., 
Ohio 

Chicage Apparatus Co., 
cago 22, Ill 

Cley-Adams Co 
N ° 

Emerson-Sock-Warner 
Somerville, Mass 

Fisher Scientific Co., 
P 


Muskegon, Mich 
2118 E. 55th St., Cleveland 3, 


1735 N. Ashland Ave., Chi- 


144 E. 23rd St., New York 10, 


Corp., 85 Washington St., 


709 Forbes St., Pittsburgh 19, 


, 4401 W. Fifth Ave., Chicago 24, 


a 
Hallicrofters, inc 
mW 


Hamilton Mfg. Co., 

Imhof, Lid., Alfred, 
Ww. C. 1, England 

Insuline Corp. of America, 
chester, N. H 

KEWAUNEE MFG. CO., 5083 S. Center St., Adrian, 
Mich. ADV, PG. 106 

Leborotory Furniture Co., 
eola, 

Lennard Co ne. 7. Tas 

y 4, N. J 

Metalab Equipment Corp., 
ville, N. Y 

Nucleor Engineering Lid., Greenwich Metal Works, 
London, S$. E. 7, Engiand 

Pantatron Ltd., 26 Savage Gardens, London, E, C. 
3, England 

Scientific Wood Cabinet Co., 
ville 9, N. J 

Watson Mfg. Co., Jamestown, N, Y 

Wickes Engineering & Construction Co., 12th & Ferry 
Ave., Camden 4, N 


CABINETS—Shielded 


Allied Engineering Co., 2006 Clement Ave., Ala- 
meda, Calif 

AMERAY CORP., Rovte #46, Kenvil, N. J 
PG. 54 

BAR-RAY 


Two Rivers, Wis. 
112 New Oxford St., London, 


186 Granite St., Maon- 


inc., P. O. Box 590, Min- 


125 Monitor St., Jersey 


270 Duffy Ave., Hicks- 


90 Holmes St., Belle- 


ADV. 


PRODUCTS, INC., 209 25th St., Brooklyn 

32, N. Y. ADV, PG. 48 

BLICKMAN, INC., $., 7900 Gregory Ave 
hawken, N. J. ADV. PG. 5 

Bowser Technical Refrigeration Div 
Terryville, Conn 

Cook Electric Co., 
14, i 

Emerson-Sack-Warner 
Somerville, Mass 

KEWAUNEE MFG. CO., 5083 S. Center St., Adrian, 
Mich. ADV. PG. 106 

Knapp Mills, inc., 23-15 Borden Ave., Long Island 
City 1, 
vard Co In P 
City 4, N. J 

MEASUREMENT ENGINEERING LTD., Armmprior, On- 
tario, Canada ADV. PG. 170 

Metalab Equipment Corp., 270 Duffy Ave., 
ville, N. Y 

Nuclear Engineering Ltd Greenwich Metal Works, 
London, S. E. 7, Engiand 

Pantatron Ltd., 26 Savage Gardens, London, E. C. 3, 
England 

RAY-PROOF CORP., 513 W 
N. Y ADV. PG. 97 

Telectro Industries Corp., 
land City 1, N. ¥ 


CAGES—Animal 


BLICKMAN, INC., $., 7900 Gregory Ave., 
hawken, N. Jj ADV. PG. 5 
Emerson-Sock-Warner Corp., 85 

somerville, Mass 
lennard Co., Inc., P. M 

City 4, N. J 
Wakefield Industries, Inc 


Wee- 


of Bowser, Inc., 


2700 Southport Ave., Chicago 


Corp., 85 Washington St., 


mM 125 Monitor St., Jersey 


Hicks- 


54th St., New York, 


35-16 37th St., Long Is- 


Wee- 
Washington St., 


125 Monitor St Jresey 


5108 Grove St., Skokie, 


YONKERS LABORATORY SUPPLY CO., 70 Pallsade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


CALCULATORS——Hand 


Clary Multiplier Corp 408 Junipero St., San 
Gabriel, Calif 

Computing Devices of Canada, Lid., 
Ottewa 4, Ontario, Canada 

Whitehead & Hoag Co The, 275 Sussex Ave., New- 
ark || N 

Wright Engineering Co., 

Calif. 


CALORIMETERS 


Allied Engineering Co., 2006 Clement Ave., Ala- 
eda, Calif 
tral Scientific Co 1700 
, i 
k Electric Co., 


P. O. Box 508, 


180 E. California St., Pasa- 


jena |, 


Irving Park Rd., Chicago 


2700 Southport Ave., Chicago 14, 
Hocker & Co., Inc., W 
York 5, N.Y 
hi Scientific inet ent Corp., 


El Cajon, Calif 


am J., 82 Beover St., New 


P. ©. Box 1166, 


rfott Co., Ine 14844 Oxnard St., Von Nuys, 
Calif 
tion Engineering Labs., 


P. ©. Box 949, Gross Val- 


ley, Calif 
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NUCLEAR AND ALLIED PRODUCTS 


Parr instrument Co., Moline, II! 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, ili 

Special Glass Products Co., 10 W. 33rd St., New 
York 1, N.Y 

Welch Scientific Co., W. M., 
Chicago 10, Ill, 


1515 Sedgwick St., 


CAMERAS—Recording 


Abrams Instrument Corp., 600-20 E. Shiawassee St., 
Lensing, Mich. 

Allegany Instrument Co., Inc., Cumberland, Md 

Aremac Associates, 50 S$. San Gabriel, Pasadena 10, 
Calif 

Berndt-Bach, 
38, Calif, 

Bill Jack Scientific Instrument Co., 
Solano Beach, Calif. 

Browning Laboratories, inc., 750 Main St., Win- 
chester, Mass. : 

Burke & James, inc., 321 S. Wabash, Chicago, II! 

CAMBRIDGE INSTRUMENT CO., INC., 3093 Grand 
Central Terminal, New York 17, N. Y. ADV. 
PG. 150 

Chicago Aerial industries, Inc., 
Ave., Melrose Park, Ill. 

Cinema-Television Lt¢d., Worsley Bridge Rd., London, 
S. E. 26, England 

Cook Electric Co., 2700 Southport Ave., Chicago 14, 
Ww 

Eastman Kodak Co., Rochester 4, N. Y 

Electro Medical Lab., Inc., South Woodstock 6, Vt 

Electronic Tube Corp., 1200 E. Mermaid Lane, Phila 
delphia 18, Pa 

Ercona Corp., 551 Fifth Ave., New York, N. Y. 

Fairchild Comera & Instrument Corp., Robbins Lone, 
Syosset, N. Y. 

GENERAL PRECISION LABORATORY, INC., Pleasant- 
ville, N. Y ADV. PG. 46 

General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass 

Groflex, Inc., 154 Clarissa St., Rochester 8, N. Y 

Hathaowoy Instrument Co., 1315 S. Clarkson St., 
Denver 10, Colo 

Hulcher Co., Inc., 
ton, Va, 

Hycon Mfg. Co., 2961 E. Colorado St., Pasadena 8, 
Calif 

Inc., E., 468 Fourth Ave., New York, N. Y 

J. A., 37-01 3ist St., Long Island 


Inc., 6900 Romaine St., Los Angeles 


P. O. Box C-39, 


1980 Hawthorne 


Charles, 40 Monteo Ave., Hamp- 


Leitz 

Maure 
City, N. Y 

Miller Instruments, Inc., William, 325 N. Halstead 
Ave., Pasedena 8, Calif 

Notional Cine Equipment, tInc., 
New York, N. Y. 

PSC Applied Research Ltd., 1500 O'Connor Drive, 
Toronto 16, Ontario, Canada 

Polaroid Corp., Cambridge 39, Mass 

Taller & Cooper, tnc., 75 Front St., Brooklyn, N. Y 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y 

Vectron, Inc., 400 Main St., Waltham, Mass 


209 W. 48th St., 


CAMERAS—Televisicn 


Burke & James, Inc., 321 $. Wabash, Chicago, II! 
Cinema-Television Ltd., Worsley Bridge Rd., London, 
5S. E. 26, England 
Curtiss-Wright Corp., Electronics Div., Carlstodt, 
N. J 

Dage Television Div. of Thompson Products, Inc., 
10th & Sheridan, Michigan City, Ind 

DuMont Lobs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J 

Eastman Kodak Co., Rochester 4, N. Y 

Farnsworth Electronics Co., Fort Wayne, Ind 

GENERAL PRECISION LABORATORY, INC., Pleasant 
ville, N. ¥. ADV. PG, 46 

Gibbs Mfg. Co., N. Main St., Janesville, Wis 

Hancock Electronic Corp.,. 576 Grand Ave., Oaklond, 
Calif 

Koy Lot 5725 Keamey Villa Rd., 
San Diego 12, Calif. 

National Cine Equipment, 
New York, N . 

Sorkes-Torzian, Inc., 
ngton, Ind 

Standard Electronics Corp., 
,N.J 

Telechrome, inc., 


CAMERAS—X-RAY 


Applied Radiation Corp., 
Walnut Creek, Calif 
CENTRAL RESEARCH LABORATORIES, 
Minn. ADV. PG. 6, 7 

DuMont Lobs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J 

Fairchild Camera & Instrument Corp., Robbins Lane 
Syosset, N.Y 

Federal Telecommunication Lobs., A Div 
tional Telephone & Telegraph Corp., 
naton Ave Nutley, N. J 

Hallett Mfg. Co., 1601 Florence Ave., 
nglewood, Calif 

isotope Products (instrument Div.) Inc., 
St., Buffalo 7, N 

JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 148 

North American 
Ave., Mt. Vernon, N. 


P. ©. Box 16 
Inc., 209 W. 48th St., 
415 N. College Ave., Bloom 
285 Emmett St., Nework 


88 Merrick Rd., Amityville, N. Y 


1210 Spring Brook Rd., 


Red Wing 


of interna 
500 Wash- 


P. O. Box 59, 
1700 Niagara 
Newtonville, Moss 
750 $ 


Fulton 


Philips Co Inc., 
Y 


CEMENT 





Polaroid Corp., Cambridge 39, Mass. 

St. John X-Ray Laboratory, Clifton, N. J 

Traceriab, inc., 130 High St., Boston 10, Mass. 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa. ADV. PG. 32, 33 

X-Ray Department of General Electric Co., 4855 
Electric Ave., Milwaukee 1, Wis 


CAPACITORS 


NOTE: Various types of capacitors are not 
indicated in this listing, Contact manvu- 


facturer for specific type (s) desired. 

ACF Industries, Inc., 30 Church St., New York 7, 
N.Y 

Aerovox Corp., 740 Belleville Ave., New Bedford, 
Moss 

Aircraft-Marine Products, inc., Chemicals & Dielec- 
trics Div., 155 Pork St., Elizabethtown, Pa. 

Aircraft-Marine Products, inc., 2100 Paxton St., Har- 
risburg, Pa 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
woukee 4, Wis ADV. PG. 40 

Amperex Electronic Corp., 230 Duffy Ave., Hicksville 

Y 

Amhold Ceramics, tnc., 1 E. 
a 6. ¥ 

Astron Corp., 

Balco Research La 
2m. 3 

Bud Radio, Inc., 2118 E 

Cambridge Thermionic 
Cambridge 38, Mass 

Cardwell Electronic Productions Corp., 
Whiting St., Plainville, Conn 

Centralab Division of Globe-Union, inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis 

CONDENSER PRODUCTS CO., 140 Hamilton St., New 
Haven, Conn ADV. PG. 124 

Cook Electric Co., 2700 Southport Ave., 
i 


57th St., New York 


255 Grant Ave., East Nework, N. J. 
bs., 49-53, Edison Place, Newark 


55th St., Cleveland 3, Ohio 
Corp 445 Concord Ave., 


Allen D., 97 


Chicago 14, 


South Plainfield, N. J 
ADY. 


Cornell.Dubilier Electric Corp., 

CORNING GLASS WORKS, Corning, N. Y. 
PG. 118 

Dumont-Airplone & Marine instruments, inc., 
liam St., New York, N. Y 

Eitel-McCullough, inc., San Bruno, Calif 

Electro Measurements, inc 4312 S. E 
Portiand 15, Ore 

Erie Resistor Corp 644 W. V2th St Erie, Pa 

Fansteel Metallurgical Corp., North Chicago, III. 

Federal Telephone & Radio Co., A Div. of Interna 
tional Telephone & Telegraph Corp., 100 Kingsland 
Rd., Clifton, N. J 

General Radio Co., 
bridge 39, Mass 

Glencoe Corp., Durham Ave., Metuchen, N. J 

Gudeman Co., 340 W. Huron St., Chicago 10, Ill 

Hammarlund Mig. Co., 460 W. 34th St., New York 
1NLY 

Industrial Condenser Corp 
Chicago 18, til 

INTERNATIONAL RESISTANCE CO., 401 N. Broad 
St., Philadelphia 8, Pa ADV. PG. Inside Front 
Cover 

Jefiers Electronics Div., Speer Carbon Co., 
Pa 

Jennings Radio Mfg. Corp., 970 Mclaughlin Ave., 
P. O. Box 1278, San Jose 12, Calif, 

Johnson Co., E. F., Waseca, Minn. 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa ADV. PG. 2, 3 

Magnavox Co., Components Div., Fort 
tnd 

Mallory & Co., Inc., 
Indianopolis 6, Ind 

MEASUREMENT ENGINEERING LTD., Arnprior, On 

Canada. ADV, PG. 170 

Mitroni In 232 Thirteenth Ave., Newark, N. J 

, 2511 W. Moffat St., Chicago 


15 Wil- 


Stork St., 


275 Massachusetts Ave., Cam- 


3243 N. California Ave., 


DuBois, 


Phila- 
Wayne 4, 


P. R., 3029 E. Washington St., 


tario, 


Plastic Capacitors, Inc 
47, itl 

Pyramid 
Bergen, N. ! 

Radio Frequency Co., 44 Park St., Medfield, Mass 

Sanders Associates, inc., Nashuo, N. H 

Sangamo Electric Co., Springfield, Ill 

Sarkes Tarzian, inc 415 WN. College Ave 
ington, ind 
kles Div F W., Genero! Instrument Corp., 165 
Front St., Chicopee, Mass 

Spreaue Electric Co., North Adams, Moss 

Stackpo Carbon Co., St. Marys, Pa 

Stupckoff Division of The Carborundum Co., 
Pa 

Telectro Industries Corp., 
land City |, WN 

Texas 
Texas 

Thordarson-Melissner Mig. Divs., Mt 

U. $. Gasket Co., Fluorocarbon Products, inc., Div., 
600 N_ 10th St., Camden 1, N 

Vacuum Tube Products Co., Inc., 
St.. Oceanside, Calif 

WESTINGHOUSE ELECTRIC CORP, P. ©. Box 868, 
Pittsb yh ), Pa ADV. PG 2, 33 


Electr Co., 1445 Hudson Bivd., North 


Bloom 


Latrobe, 
35-16 37th St., Long Is- 
, 6000 Lemmon Ave., Dallas 9, 


nstruments, inc 


Carmel, til 


J 
506 S$. Cleveland 


CARBON— (Graphite) 


Acheron Colloids Co., 1631 
Huron, Mict 
Great Lakes 


York, N.Y 


Washington Ave., Port 


Corp., 18 E. 48th St., New 


Carbon 


NUCLEONICS BUYERS’ GUIDE—November, 1955 


Homme! Co., O., 209.213 Fourth Ave., 
Pa. 
Nationa! Carbon Co., A Division of Union Carbide 


& Carbon Corp., 30 E. 42nd St., New York 17, 
ma % 


Pittsburgh, 


Speer Carbon Co., St. Marys, Pa 
United Carbon Products Co., inc., P. O. Box 269, 
Bay City, Mich, 


CARBON—Radioactive 


See ISOTOPES—Radicactive 


CARBOYS—Glass 


CORNING GLASS WORKS, Corning, N. Y ADY. 
PG. 118 


YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


CARBOYS—Stoneware 


Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 


CATHETOMETERS 

Central Scientific Co., 1700 Irving Park Rd., Chicage 
13, 

Eberbach Corp., Ann Arbor, Mich 

Goertner Scientific Corp., 1237 Wrightweod Ave., 
Chicago, II 

PSC Applied Research Ltd 
Toronto 16, Ontario, Canoda 


CELLS—Photoelectric 


Bradley tLoaborotories, inc., 168 
New Haven 10, Conn 

Cinema-Television Ltd., 
S. E. 26, England 

Electronic Control Corp., 
Mich 

General Electric Co.. Apparatus Sales Div 1 River 
Rd., Schenectady 5, N. Y 

Hughes Aircraft Co., Culver City, Calif 

International Rectifier Corp., 1521 E 
Ei Segundo, Calif 

Scientific Specialties Corp., 
Brighton 35, Moss 

Vickers Electric Division, Vickers, Inc., 
St., St. Lowis 3, Mo 

Weston Electrical Instrum 

614 Frei 


1500 O'Connor Drive, 


Columbus Ave., 
Worsley Bridge Rd., London, 


1573 E. Forest, Detroit 7, 


Grand Ave., 
Snow & Union Sts., 
1840 Locust 


ent Corp., A Sub 


jhuysen Ave., 


of Day 


strom, inc., Newark 5, 


N.Y 


CELLS--—Shielded 


Allled Engineering Co., 
meda, Calif 
Blaw-Knox Co., Chemical Piants Div., 
quesne Bivd., Pittsburgh 22, Pa 
FARREL-BIRMINGHAM CO., INC 
ADV. PG. 31 
, INC., R. V., 1433 Sloman Ave., 


2006 Clement Ave., Ala 
930 Fort Du- 


Ansonia, Conn. 


Detroit 
Long Island 


Nuclear Engineering Lid., Greenwich Metal Works, 
London, S. E. 7, England 

Pantatron ltd., 26 Savage Gardens, London, 
England 

RAY-PROOF CORP, 513 W 
N. Y¥. ADV. PG. 97 

Telectro Industries Corp., 
island City 1, NM. Y 


CEMENT—Acid Proof 


Atlas Mineral Products Co., 131 Norman $t., 
town, Pa 

Biggs Co., Carl H., 
geles 64, Calif 

Bisonite Co., Inc., 
Buffalo 17, N.Y 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 1 

Electro Chemical Engineering & Mig. Co., 
St., Emmous, Pa 

Emerson & Cuming, Inc., 
ton, Mass 

General Cement Mfg. Co., 
il 

General Mills, inc., Chemical Div., Se 
Rd., Kankokee, Ii! 

Great Lakes Carbon Corp., 18 E 
N.Y 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Minor Rubber Co., 49 Ackermon St., Bloomfield, 
N 

Monomer Dept., The Borden Co., Chemical 
511 Lancoster St., Leominster, Mass 

Rubber & Plastics Compound Co., , 30 Rocke- 
feller Plaza, New York 20, N. Y 

Savereisen Cements Co., Savereisen Bidg , 
15, Pa 

Thermal American 
St., Dover, N 

U. $. Stoneware Co, 

Varniton Co., 416 N 


&. C. 3, 
54th St.. New York, 


15~16 37th $t., Long 


Mertz 
2255 Barry Ave., West Los An 


P. O. Box 84, Kenmore Station, 


750 Broad 
869 Washington St., Can 
919 Taylor Ave., Rockford, 
Kensington 


48th St., New York, 


Div., 


Pittsburgh 
Fused Quortz Co., 18-20 Salem 


Akron 9, Ohle 
Varney St., Burbank, Calif 
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CENTRIFUGES 





CENTRIFUGES—Clinical 


Clay-Adoms Co., 144 £. 23rd St., New York 10, 
N.Y 


Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

INSTRUMENTATION ASSOCIATES, 17 W 
New York 23, N. ¥ ADV. PG. 112 

international Eauipment Co., 1284 Soldiers Field 
Rd., Boston 35, Mass 

Phillips-Drucker, 2245 § 
Lowis, Mo 

Precision Scientific Ce., 
cago 47, Ii! 

Sharples Corp., 


60th St., 


Vonderventer Ave., St 


3737 W. Certiend St Ch 


2300 Westmoreland St., Philadelphia 


, van, ?. O. Box 230 Pearl St., Norwalk, 


Soinco. Div. of Beckman Instruments, inc., Belmont, 
if 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 

Ave., Yonkers 2, N. Y ADV. PG. 167 


CENTRIFUGES—Hand Operated 


Aloe Scientific Div. of A. § 
bury, St. Louis 12, Mo 
Clay-Adams Co., 144 &. 23rd & New York 10 

N_Y 
Precision Scientific Co., 
cago 47, Iii 
Wilkens-Anderson Co., 4525 W. Division § Chi 
cago 51, Ill. 


CENTRIFUGES—Micro 


Alr Conversion Research Corp 
Chicago 16, III 

International Equipment 
Rd., Boston 35, Mass 

Microchemical Specialty Co., 1834 University Ave., 
Berkeley 3, Calif 

Phillips-Drucker, 2245 § 
Louis, Mo 

Precision Scientific Co., 
cago 47, \ii 

SARGENT 4&4 CO., E. WW 
cago 30, til ADV 

Sorvall, inc., Ivan, P. O. Box 230 Pear 
walk, Conn 

YONKERS LABORATORY SUPPLY CO 
Ave., Yonkers 2, N. ¥ ADV. PG 


CENTRIFUGES—Ultra 


International Equipment Co., 
Rd., Boston 35, Mass 

Sorvall, inc., Ivan, P. O. Box 230, Pear! 
walk, Conn 

Specialized Instruments Corr 

Spinco Div. of Beckman 


Calif 


CERAMICS 


Aerovox Corp., 740 Belleville Ave., New Bedford 
Mass 

Americon Lava Cors Chotianooga 5, Tenr 

Brush Electronics Co., 3405 Perkins Ave 
4, Ohio 

Centralab Division of Giobe Ur inc.. POOF 
Ave., Milwaukee 1, 

Crowley & Co., Inc West Orange, N. J 
Eastern Precision Re ' 675 Barbey St 
Brooklyn 7, N.Y 
Electronic Mechanics, 

ton, N. J 
Erie Resistor Corp 
Firth Sterling, In« 
Pa 


Fish Schurman Cort 


Aloe Co., 5655 Kings 


1737 W. Cortland St., Ch 


1150 WN. Lincoln Ave., 


1284 Soldiers Field 


Vanderventer Ave 


1737 W. Cortland St 


4647 W. Foster Ave 


1284 Soldiers F 


Cleveland 


Keefe 


644 W 


Frenchtown Porcelain 
General Ceramics & 5 
Rd., Keashey, N. J 
Glenco Corp., Durham Ave 
Hommel Co., O., 209-213 F 
Pa 
Kearfott Co., In 1378 Malin Ave., 
Knight, Maurice A., 171 Kelly Ave., Ake 
Laboratory Equipment Cor St 
Louthan Mfg. Co., East | 
Mallory & Co., Inc., P. ® 
indianapolis 6, Ind 
Manso! Ceramics, 140 Little 
Mitronics, tne 92 Thirte ‘ 
NORTON CO., New 8 
ADV. PG 
Roytheon Mfg. Co., M 
ations, Waltham 
Saxonburg Ceramic 
Shakespeare Ceram 
ton Lower Folls 62 
Stor Porcelain Co 


Steward Mfg 
1, Tenn 
Stupakoff Divis! 
a 
Thor Ceramics, Inc 
N 
U. §, Stoneware C 


D-14 


VITRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16, N.Y. ADV. PG, 38 

Western Gold & Platinum Co 
Sen Francisco, Calif 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 2 33 

Wright Engineering Co., 180 E. California St., 
dena |, Calif 


CHAMBERS—Fission Pulse 


Allied Engineering Co., 2006 Clement Ave., Ala 
meda, Calif 

EL-TRONICS, INC., 5th & Noble Sts., 
23, Pa. ADV. PG. 99 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

RADIATION COUNTER LABS., INC., 
St., Skokie, I). ADV. PG. 25 

RADIATION (NSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ili ADV PG 17 

Twentieth Century Electronics, Lid., 
Dunber St., West Norwood, 
England 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohio. ADV PG. 123 

WESTINGHOUSE ELECTRIC CORP. P. O. Box 8468 
Pittsburgh 30, Pa ADV. PG. 32 33 

WOOD COUNTER LABORATORY, N. 5491 Bia 
stone, Chicago 15, Ill ADV. PG. 162 


CHAMBERS—lIonization 


2006 Clement Ave., Ala 


589 Bryant St., 


Pasa 


Philadelphia 


5122 W 


Grove 


Dunbor Works, 
london S$. E. 27, 


Allied Engineering Co., 
meda, Calif 

American Electronics, Inc 
Calif 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave Brooklyn 37, N. Y ADV. PG. 180 

APPLIED PHYSICS CORP., 362 W. Colorado Bivd., 
Pasadena |, Collif ADV PG. 95 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 
17, N. Y. ADV. PG. 162 

Baldwin instrument Co., Lid Brooklands 
Dartford, Kent, England 

Bendix Aviation Corp., Cincinne 
St., Cincinnati 2, Ohio 

Central Sales & Mfg. Corp., 2 Richwood Place, 
ville, N. J 

CHATHAM ELECTRONICS CORP, 
ADV. PG. 10 

Cook Electric Co., 2700 Soutt 
i 

Curtiss-Wright Corp., Electror Div., € 
N 

DAYSTROM INSTRUMENT, Archbald, Pa ADV. PG 
101 


, 211 Chico Ave., El Monte 


Work 


Livingston, 


ort Ave., Chi 


DETECTOLAB, INC., 6544 WN. Sheridan Rd., 
26, il ADV. PG. 89 

Devitron Engineering, 1 Winslow St., 
Calif 

Eberline Instrument Div. of Reynolds Electric & E 
gineering Co., Iinc., P. O. Box 279, Santa Fe 
N. Mex 

Eichner Instruments, L. C., 19 


Chicago 


Redwood City 


Sebago St., Clifton 


N. J 

EKCO ELECTRONICS LTD., 
CORP.), 
ADV. PG, 104 

ELECTROMATION CO., 
unk, Calif. ADV. PG. 152 


(AMERICAN TRADAIR 
34-01 30th St., Long 4 City 6, N.Y 
116 S. Hollywood Way, 
EL-TRONICS, INC., 5th & Not 
Po ADV. PG. 99 
Electric Co., Appar 
Schenectady 5, N. Y 
JORDAN ELECTRONICS, 3025 Missic Rd., 
hambra, Calif ADV. PG 
Landsverk Electrometer Co., 550 
Ave., Glendale 4, Calif 
brascope, inc 808 Western Ave Glendale, Ca 
MINNEAPOLIS-HONEYWELL REGULATOR CO IN 
DUSTRIAL DIV., Wayne & Wind Ave 
delphia 44, Pa ADV. PG. B 
NRD INSTRUMENT CO., 6427 Etze 
14, Mo ADV. PG. 36 
NATIONAL RESEARCH CORP 
Combridge 43, Mass ADV 
Nuclear Development Laborat PrP. O 
Kansas Cit Mo 
NUCLEAR INSTRUMENT & CHEMICAL corP. y 
Erie St., Chicago 10, | ADV, PG. 109 
NUCLEAR MEASUREMENTS CORP 460 N. A 
Ave indianapolis 18, Ind ADV. PG 
t Cor 2236 Bogen St P. ©. Box 
B. Cincinnati 22, Ohio 
RADIATION COUNTER LABS., INC., 5122 W. ¢ 
st Skokie, I! ADV. PG 
Radiation Industries Co., Box B khave 
RADIATION INSTRUMENT DEVELOPMENT LAB 
5S. Halsted St., Chicago 2! 
Radioc 
Mich 
REED-CURTIS NUCLEAR INDUSTRIES, INC., 
ver Bivd Playa del Rey, ¢ f ADV 
SPINCO MFG. CO., ae ‘ 
St Philadelphia 32 
TECHNICAL ASSOCIATES, 
Burbank Calif ADV 
erlab , 130 
“ tieth Century Ele« 
Dunbar St., West 


552 W. Garfie 


tive Products, inc 


t nd 
VICTOREEN 


INSTRUMENT CO 


so, < » ADV 


November 


1955-1956 DIRECTORY of 


WESTINGHOUSE ELECTRIC CORP., 
Pittsburgh 30, Pa ADV. PG. 32, 

WOOD COUNTER LABORATORY, N., 5491 
stone, Chicago 15, Iii ADV. PG. 162 

X-Ray Dept. of General Electric Co., 4855 Electric 
Ave., Milwaukee, Wis 


P. ©. Box 868, 
33 


Black- 


CHAMBERS—lonization, Gridded 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

Devtron Engineering, 1 Winsiow St., Redwood City, 
Calif 

Eberline instrument Div. of Reynolds Electric & Engl- 
neering Co., Inc., P. O. Box 279, Santa Fe, N. Mex. 

EL-TRONICS, INC., 5th & Noble Sts., Philadeiphia 
23, Pa. ADV. PG. 99 

Tracerlab, Inc., 130 High St., Boston 10, Mass. 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohio ADV. PG. 123 


CHAMBERS—lonization, High 
Pressure 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV PG. 180 

CHATHAM ELECTRONICS CORP., Livingsion, N. J 
ADV. PG. 10 

Devtron Engineering, 1 Winsiow St., 
Calif 

L-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 99 

JORDAN ELECTRONICS, 3025 W. Mission Rd., 
Alhambra, Calif ADV. PG. 107 

Jhmart Cors 2236 Bogen St., P. O. Box 67, Sta. 
B, Cincinnati 22, Ohio 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave 
Burbank, Calif ADV. PG. 114 

Tracerlab, inc., 130 High St., Boston 10, Moss 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave 
Cleveland 3, Ohio ADV. PG. 123 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


CHAMBERS—lonization, High 
Temperature 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG 80 

EL TRONICS, INC., 5th & Noble Sts., Philadelphia 
i, Pa ADV. PG. 99 

Gen ovat Electric Co., Apparatus Sales Div., 1 River 

Schenectady 5, N. Y 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ill ADV. PG 117 

VICTOREEN INSTRUMENT co., 5806 Hough Ave., 
Cleveland 3, Ohio ADV. PG. 123 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 3 


33 
CHAMBERS—lonization, Neutron 
Sensitive 


Redwood City, 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG 0 
CHATHAM ELECTRONICS CORP., Livingston, N. J 
ADV. PG. 10 
DAYSTROM INSTRUMENT, Archbald, Pa ADV. PG 
1 


vtron Engineering, 1 Winslow St., Redwood City, 
Cal 

EL TRONICS, INC., 5th & Noble Sts., Philadelphia 
3, Pa ADV PG 99 

GENERAL ELECTRIC CO., 
1 River Rd., 
135 

JORDAN 


Alhambra 


APPARATUS SALES DIV., 
Schenectady 5. N.Y ADY. PG 56. 


ELECTRONICS 3025 W Mission Rd., 
Calif ADV. PG. 107 
undsverk Electrometer Co., 550-552 W 
Ave., Glendale 4, Calif 
MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phi a 
deiphia 44, Pa ADV. PG. Back Cove 
ear Development Laboratory, P. O. Box 7034, 
Ke City, Mo 
RADIATION COUNTER LABS., INC., 5122 W 
> Skokie, til ADV. PG. 25 
dustries ¢ t 232, Brookhaven, N. Y 
RADIATION oe oe DEVELOPMENT LAB., 5737 
. Halsted St C y tl ADV. PG ‘117 
scerlab, ) ¢ t., Boston 10, Mass 
itieth Ce ectronics, Lid., Dunbar 


unbar St., 9st Norwood, London S. E 


Garfield 


Grove 


Works, 
27, Eng 


VICTOREEN INSTRUMENT CO 
eveland 3, Ohio ADV. PG 
Westinghouse Electric Corp., 
Box 34, Elmira, N. Y 
wooD COUNTER LABORATORY, N 5491 
stone, Chicago 15, I! ADV. PG. 16 


CHAMBERS—Test 


eco Inc 2 5 Seco 


Hough Ave., 


Electronic Tube Div., 


Black- 


< 


d Ave irme achenectady, 


y 
an Instrument ¢ 
ver Spring, Md 
mn Research Ce 1 p 
tsberger Bros., No 
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JO Georgia Ave., 


sok St., Brist 


thbrook, II! 


Conn 





NUCLEAR AND ALLIED PRODUCTS 


BABCOCK & WILCOX CO., 16! 
York 17, N.Y. ADV. PG. 8,9 

Bowser Technical Refrigeration Div. 
Terryville, Conn 

CONRAD INC., 14) 
ADV. PG. 177 

Cook Electric Co., 
it 

Environmental roe! 
Brooklyn 27, N 

FARREL- Sima NGHARA co., INC., 
ADV. PG. 3) 
Hudson Bay Division, Refrigeration Systems, 
646 W. Washington Bivd., Chicago, |!! 
International Pump & Machine Works, 11-13 Gover- 
nor St., Newark 2, N. J. 
Lennord Co., Inc., P. M., 
City 4, N. J 

Modern Laboratory Equipment Co., 
Ave., New York 28, N. Y 

Murphy & Miller, inc., 1322 S$. Michigan Ave., Chi- 
cago 5, Ill 

“~~ ar net Co., 52 Washington Ave., Carl- 
stad 

STOKES ACHING co., 
Philadelphia 20, Pa. 

Tenney Engineering Inc., 
N 

Winder Aircraft Corp., 
2397, Lakeland, Fia, 


CHARGERS—Battery 


Acme Electric Corp., 31 Water St., Cubo, N. Y. 

Cornel!-Dubilier Electric Corp., South Plainfield, N. J. 

Electronic inst wanes Co., inc., 84 Withers St., 
Brooklyn 11 

ELECTRONIC AEASUREMENTS ., INC., Lewis St 
& Maple Ave., Eatontown, N. J. ADV. PG. 160 

Fanstee! Metallurgical Corp., pacoth Chicago, ill 

Federal Telephone & Radio 0 A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsland 
Rd., Clifton, N. J. 

Fisher Scientific Co., 
a, 

one. Electric Co., 

Schenectady 5, 2 

Ocal Nucleor Corp. P "550 Fifth Ave., New York 26, 
N.Y. 

Georator Corp., Manassas, Va. 

Gibbs Mfg. Co., N. Main St., Janesvilie, Wis. 

King Electric Equipment Co., 9123 Inman Ave., 
land 5, Ohio 

Knopp, Inc., 4224 Holden St., Oakiand 8, Calif. 

Lown Electronics Co., E. Freehold Rd., Freehold, N. J. 

Lee Electric & Mfg. Co., 2806 Clearwater St., Los 
Angeles 39, Calif 

McColpin-Christie Corp., 
Angeles 43, Calif 

Magnetic Research Corp., 
Segundo, Calif. 

Mallory & Co., Inc., P. R., 
Indianapolis 6, Ind. 

Model Rectifier Corp., 557 Rogers Ave., Brooklyn 25, 
N 

Monaghan Co 
Colo 

New Jersey Electronics Corp., 
Kenilworth, N 

Raytheon Mfg. Co., Medical Sales Dept., 
54, Mass 

Sanford Miller Co., 691 
N, Y. 

Syntron Corp , 355 Lexington, Homer City, Pa 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32,33 


CHARGERS—Dosimeter 


211 Chico Ave., El Monte, 


E. 42nd St., New 


of Bowser, Inc., 
Jefferson St., Holland, Mich. 
2700 Southport Ave., Chicago 14, 
Corp., 369 Linden St., 
Ansonia, Conn 


Inc., 


125 Monitor St., Jersey 


1809-11 First 


BR da, 
‘ADV. PG. 4 
1090 Springfield Rd., 


5500 Tabor Rd., 
Union, 


Lakeland Div., P. O. Box 


709 Forbes St., Pittsburgh 19, 


1. occa Sales Div., 1 River 


Cleve- 


3410 W. 67th St., Les 


200 E. Center St., El 


3029 E. Washington St., 


, Inc., J. J., 500 Alcott St., Denver, 


345 Carnegie Ave., 
Waltham 


Bedford Ave., Brooklyn 6, 


American Electronics, Inc., 
Calif 

ATOMIC CENTER, THE, 489 Fifth Ave 
N.Y ADV 162 

BAR-RAY PRODUCTS, INC., 
32, N.Y. ADV, PG. 48 

Beckman, iInc., Arnold O., 
Pasadena, Calif 

Bendix Aviation “— ‘ 
St., Cincinnati 

CAMBRIDGE INSTRUMENT co., INC., 
Central Terminal, New York i7, N.Y 


New York 17, 


209 25th St., Brooklyn 


1020 Mission St., South 


Cincinnati Div., 203 W. Third 
3093 Grand 
ADV. PG. 


150 
CHATHAM ELECTRONICS CORP., 
ADV. PG. 10 
Cc nemo a evision + i . 
E Engl 
DETECTOLAB, NC, 
ADV PG 
EL-TRONICS INC., 
23, Pe ADV. PG 
Landsverk Electrometer Co., 550-552 W. Garfield 
Ave., Glendale 4, Calif 
NRD INSTRUMENT CO., 
4, Mo ADV. PG 
NUCLEAR INSTRUMENT r CHEMICAL CORP., 
Erie St., Chicago 10, Ill ADV. PG 109° 
Patterson Moos Div., Universal Winding Co., 
Van Wyck Expressway, Jaomaico 18, N. Y 
REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif ADV. PG. 29 
Traceriob, Inc 130 High St., Boston 10, Mass 
VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, ADV PG 123 


Livingston, N. J, 
Worsley Bridge Rd., London, 
6544 N, Sheridan Rd., Chicago 


Philadelphia 


8 
5th & Noble Sts., 
99 


6427 Etzel Ave., St. Louis 
229 W. 


90-28 


Ohio 


CHOKES 





CHELATING AGENTS 
See also DECONTAMINANTS 


Bio-Rad Laboratories, 800 Delaware St., Berkeley, 
Calif, 

Dow Chemical Co., 

Glyco Products Co., Inc., 
York 1, N. ¥ 

Jasonals Chemical Corp., 825 E. 42nd St., 
10 we 


Midland, Mich 
Empire State Bidg., New 


Brooklyn 


CHEMICALS—1Inorganic 


BAKER & ADAMSON PRODUCTS, GENERAL CHEMICAL 
DIV. OF ALLIED CHEMICAL & DYE CORP., 40 
Rector St., New York 6, N. Y ADV. PG. 51 

Baker Chemical Co., J. T., Phillipsburg, N. J. 

Barium & Chemicals, inc., Willoughby, Ohio 

Bios Laboratories, inc., 17 W. 60th St., New York 
23, N.Y 

Bram Chemical Co., 820 65th Ave., 
Po 

Central Scientific Co., 1700 Irving Pork Rd., 
13, i. 

Dow Chemical Co., Midland, Mich. 

du Pont de Nemours & Co., inc., E 
98, Del 

Fisher Scientific Co., 
Pa 

General Cement Mig. Co., 919 Taylor Ave., Rockford, 
i 

Hellige, Inc., 877 Stewart Ave., Garden City, N. Y 

Homme! Co., O., 209-213 Fourth Ave., Pittsburgh, 
Po 

Hooker Electrochemical Co,, Niagara Falls, 

Jasonais Chemical Corp., 825 E. 42nd St., 
10, N. Y 

LINDE AIR PRODUCTS CO., A DIV. OF UNION CAR- 
ag A & CARBON CORP., 30 E. 42nd St., New York 

Y ADV. PG 158 

Letectuon CORP. OF AMERICA, Rand Tower Bidg., 
Mineapolis 2, Minn ADV. PG. 4! 

Mallinckrodt Chemical Works, Second & Mallinckrodt 
Sts., St. Louis 7, Mo. 

Metal & Thermit Corp., 100 E. 42nd St., 


Philadelphia 26, 


Chicago 


|., Wilmington 


709 Forbes St., Pittsburgh 19, 


N.Y. 
Brooklyn 


New York 


17, N.Y 

MICHIGAN CHEMICAL CORP., St. Louis, Mich. 
PG. 108 

Monsanto Chemical Co., Inorganic 
710 N. 12th Bivd., St. Lovis 1, Mo 

Reichhold Chemicals, inc., 525 N, Broadway, White 
Picins, N. Y. 

Research Chemicals, Inc., Box 431, Burbank, Calif 

SHIELDALLOY DIV. OF METALLURG, INC., 99 Park 
Ave., New York 16, N.Y. ADV. PG. 105 

SYLVANIA ELECTRONIC PRODUCTS, INC., ATOMIC 
ENERGY DIV., P. O. Box 59, Bayside, N. Y. 
ADV. PG. 30 

Texas Research Foundation, Renner, Texas 

VITRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16, N.Y. ADV. PG 

Wakefield industries, Inc., 
wm 

YONKERS LABORATORY SUPPLY CO, 
Ave., Yonkers 2, N. Y. 


ADY. 


Chemical Div., 


5108 Grove St., Skokie, 
70 Palisade 
ADV. PG. 167 


CHEMICALS—Organic 


BAKER & ADAMSON PRODUCTS, GENERAL CHEMICAL 
DIV. OF ALLIED CHEMICAL & DYE CORP., 40 
Rector St., New York 6, N. Y¥. ADV. PG. 51 

Baker Chemical Co., J, T., Phillipsburg, N. J 

Bio-Rad Loboratories, 800 Delaware St., Berkeley, 
Calif 

Bios Laboratories, Inc., 17 W. 60th St., New York 

,N 

Bram Chemical Co., 820 65th Ave., 
26, Pa 

California Foundation for Biochemical Research, 3408 
Fowler St., Los Angeles 63, Calif 

Carbide & Carbon Chemicals Co., Div. Union Carbide 
& Gorton Corp., 30 E. 42nd St., New York 17, 
N 

eke Corp. of America, Chemical Div., 180 
Madison Ave., New York 16, N. Y 

Central Scientific Co., 1700 Irving Park Rd., 
13, 1 

Dajac Laboratories, Div 
Leominster, Mass 

Distillation Products Industries, 
Kodak Co., Rochester 3, N. Y. 

Dow Chemical Co., Midland, Mich 

du Pont de Nemours & Co., Inc., E. | 
ton 98, Del 

Fisher Scientific Co., 
Pa 

General Biochemicals, 
Falis, Ohio 

General Mills, Inc., 
Rd.. Konkokee, II! 

Glyco Products Co., Inc 
York 1, N. ¥ 

Homme! Co., O., 
Pa 

Hooker Electrochemical Co., 

Jasonols Chemical Corp., 825 

Y 
Chemical Co Inc., 
Philadelphia 35, Pa 

Mallinckrodt Chemical Works, 
Sts., St. Louis 7, Mo 

Metal & Thermit Corp., 
17, N. Y 


Philadelphia 


Chicago 
of Monomer-Polymer, inc., 


A Div. of Eastman 


, Wilming 


709 Forbes St., Pittsburgh 19, 


Inc., Laboratory Pork, Chagrin 
Chemical Div., So. Kensington 


Empire State Bidg., New 


209-213 Fourth Ave., Pittsburgh, 


mM. Ve 
Brooklyn 


Niagero Falls, 
42nd St 


State Rd. & Cottman 
Second & Mallinckrodt 


100 E. 42nd St., New York 


NUCLEONICS BUYERS’ GUIDE—November, 1955 


MICHIGAN CHEMICAL CORP., Si. 
ADV. PG. 108 
Monomer Dept., 
Loncaster St., 
mass Research, inc., P. 


Lovis, Mich 


The Borden Co., Chemica! Div., 511 

Leominster, Moss. 

©. Box 6491, Orlando, 

Pitot CHEMICALS ar 47 Felton St., Waltham 54, 
Mass. ADV. PG. 

Ram Chemicals, 

Reichhold Chemicals, inc., 
Piains, N. Y. 
Reilly Tar & Chemical Corp., 1615 Merchants Bank 
Bidg., 11 S$. Meriden St., Indianapolis, ind. 
Schwert Laboratories inc., 230 Washington St., Mt 
Vernon, N. Y. 

Shel! en Co., 380 Madison Ave., 
17, Y 

me! 4 Products & Chemical Corp., 
National Bank Bidg., Noshvilie 3, Tenn. 

Texas Research Foundation, Renner, Texas 

U. S. Steel Corp., 525 William Penn Piace, Pittsburgh 


200 t * Olive St., 
525 N, 


Gardena, Calif. 
Broadway, White 


New York 


First American 


30, Pa, 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. ¥. ADV. PG. 167 


CHEMICALS—Rare Earth, 
Scandium & Yttrium 


Chemical 166 Clifford St., 
N 


City Chemical Corp., 
N.Y 


Commerce, Nework 5, 


132 W. 22nd St., New York, 


DeRewal international Rare Metals Co., 346 N 
Orianna St., Philadelphia 6, Pa. 

Doe & Ingalls, 58 Garden St., Boston 49, Mass 

Fairmount Chemical Co., 600 Ferry St., Newark 5, 
N. J 

Hooper Chemical Corp., P. O. Box 313, Rutherford, 
N ° 

LINDSAY CHEMICAL CO 
itt, ADV. PG. 96 

Mallinckrodt Chemical Works 
Sts., St. Louis 7, Mo 

MICHIGAN CHEMICAL 
ADV. PG. 108 

New Process Metals, 
Nework 2, N. J 

Rare Earths, Box 488, Pompton Plains, N. J 

Research Chemicals, inc., Box 431, Burbonk, 


CHOKES—Filter 


740 Belleville Ave., 


, 272 Ann St., West Chicago, 


Second & Mailinckrodt 


CoreP., St. Louis, Mich 


45-65 Manufacturers Piace, 


Calif 


Aerovox Corp., 
ass. 

Aircraft Transformer Corp., West & Willow Aves., 
Long Branch, N. J 

Airpax Products Co., 


New Bedford, 


Middle River, Baltimore 20, 


Magnetics Co., Culver 
, Calif. 
Engineering Co., 

Mass. 

Central Transformer Co 
Chicago 7, III 

Chicago Standard Transformer 
Elston, Chicago 18, Iii 

DeWitt Development Co., 3008 W. 
Islond, Ii! 

Dietz Design & Mfg. Co., 

Eastern Precision Resistor 
Brooklyn 7, N 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsiand 
d., Clifton, N. J 

Ferronti Electric, inc., 30 Rockefeller 
York 20, N. Y 

General Nuciecr Corp., 550 Fifth Ave 
26, N.Y 

Goslin Electric & Mfg. Co., 

bonk, Calif 
Grand Tronsformers, tnc., 
Highland Engineering Co., 
industrial Specialities Corp., 342 
Brooklyn 17, N. Y 

industrial Transformer Corp., Gouldsboro, Pa 

Jeflers Electronics Div., Speer Carbon Co., 
Poa 

K-V Transformer Corp., 20 € 
Conn 

Kenyon Transformer Co., Inc 
York 59, N.Y 

leonard Electric Products Co., Inc., 
Brooklyn 32, N. Y 

Magnatran, Inc., 246 Schuyler Ave., Kearny, N. J 

Millen Mfg. Co., James, 150 Exchange $t., Malden, 


5962 Smiley Drive, 


3 Edgewood St., Roxbury, 


910 W. Jackson Bivd., 


Corp., Addison & 
127th St., Blue 


Grandview 6, Mo 
Corp., 675 Borbey St, 


Plaza, New 


New York 


2921 W. Olive St., Bur- 


Grand Haven, Mich 
Westbury, N. Y 
Atlantic Ave 


DuBois, 
Franklin St., Danbury, 
840 Barry St., New 


67 34th S., 


Instruments, ine 
Pasadena 86, Calif 
5390 Bircher Bivd., St 


William, 325 N. Halstead 
Ave., 

Moloney Electric Co., 
20, Mo 

Murray Plastics Co., 26 Cottage $t1., 
N.Y 

New Jersey Electronics Corp 
Kenilworth, N. J 

New York Transformer Co inc 
nN. J 

Nothelfer Winding Labs., 
ton 8, N. J 

Ortho Filter 
n.d 

Parkin Engineering Corp., 345 Kansos S&., E 
Segundo, C f 


Louls 
Poughkeepsie, 


345 Camegie Ave., 


Third Ave., Alpha, 


‘ , 


118 Albermarie Ave., Tren 
Corp., 


196 Albion Ave., Paterson 2, 


D-15 





CHROMATOGRAPHIC APPARATUS 





Polyphase Instrument Co., 705 Meverford RWd., Bryn 
Mawr, Pa 

RADIO CORPORATION OF AMERICA, TUBE DiV., 
Harrison, N. J ADV, PG. 119 

Raypar, inc., 7800 W. Addison S1., Chicago, II! 

Raytheon Mig. Co., Medical Soles Dept., Woltham 
54, Mass 

Redman Electronics Corp., ?. O 
ville, Conn 

Sonford Miller Co., 69! 
N 

Sangamo Electric Co., Springfield, tl! 

Southwestern industric! Electronics Co., 2831 Post 
Oak fd., ?. O. Box 13058, Houston 19, Texas 

Speer Carbon Co., St. Marys, Pa 

Stondard Electronics Corp., 285 Emmett &t., 
5,N.J 

Sterling Transformer 
Brooklyn 11, N.Y 

Telectro Industries 
island City 1, N.Y 

Texas instruments, inc 
9, Texos 

Thordarson-Melsener Mig. Dive., MI 

Torwico Electronics, inc., 975 Frelinghuysen Ave., 
Nework 5,N. J 

Transformers, inc., 532 North St 

Transonic, inc., 808 Sixteenth St., 
fleid, Calif 

Triad Transformer Corp., 4055 Redwood Ave 
Calif 

U. $. Electronics Corp., 276 Warren St., Lyndhurst, 

J 


Box 72, Thompson 


Bedford Ave., Brooklyn 6, 


Newark 


Corp 297 WN. Seventh &., 


Corp 35-16 37th &., Long 


6000 Lemmon Ave., Dallas 


Carme! 


Endicott, N. Y 
Box 96A, Bokers 


Venice, 


United Transformer Co., 150 Varick St., New York 
13,N_.Y 

Wheeler insulated Wire Co., Inc 
Waterbury 91, Conn 


CHROMATOGRAPHIC APPARATUS 


Ace Glass, inc., Vineland N. ! 

Bio-Rad Laboratories, 800 Deloware St., 
Calif 

Brinkman Instruments, inc., 380 
Great Neck, N.Y 

California Foundation for Biochem! 
Fowler St., Los Angeles 63, Calif 

Cook Electric Co., 2700 Southport Ave 
14, 1 

Fisher Sclentific Co., 


150 E. Aurora St., 


Berkeley, 
Great Neck Rd., 


al Research, 3408 


Chicago 


709 Forbes St., Pittsburgh 19, 
Pa 

Forro Scientific Co., 833 Lincoln St., Evanston 

Kontes Glass Co., Spruce St., Vineland, N. J 

Menlo Research Laboratory, Menlo Pork, Calif 

Microchemical Specialty Co 1834 University Ave 
Berkeley 3, Calif 

Modern Laboratory Eavipment Co., 
Ave., New York 28, N.Y 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 229 W 
Erie St., Chicago 19, III ADV. PG. 109 

PACKARD INSTRUMENT CO, P. O. Box 428, la 
Grange, Iti ADV. PG. 143 

Phoenix Precision Instrument Co., 
St., Philadelphia, Pa 

Precision Scientific Co 
cago 47, iil. 

Research Specialties Co., 
7, Calif 

Sorvall, inc., Ivan, P. O, Box 230, 
Norwalk, Conn 

Spinco Div, of Beckman Instruments, Inc., Belmont, 
Calif 

Trocerlab, Inc., 


CHRONOGRAPHS 


CAMBRIDGE INSTRUMENT CO., INC., 
Central Terminal, New York 17, N. Y¥ ADV. PG 
150 

Cinema-Television Ltd., 
5. EF. 26, England 

Clary Multiplier Corp., 408 Junipero St., San Gabriel 
Calif 

Electrodyne Co., Endicott St., Norwood, Mass 

Electro Medical Lab Inc South Woodstock 6, V? 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 99 

Goertner Scientific 
Chicago, II! 

MEASUREMENT ENGINEERING LTD., Armoprio 
tarlo, Canada ADV. PG. 171 

Potter instrument Co 115 Cutter Mill Rd 
Neck, N 

Sangamo Electric Co.. Springfield 

Stoelting Co., C. H., 424 N. Homan Ave 
24, il 


CHRONOSCOPES 


American Chronoscope Corp., 3! First 
Vernon, N.Y 

Cinema-Television Lid 
§. E. 26, England 

Standard Electric Time 89 
field, Mass 

Stoelting Co., C. H., 424 N. H on Ave., Chicage 
24, tt 


CIRCUITS—Packaged 


Audio Products Corp., 2265 
Angeles 64, Calif 


D-16 


180911 First 


3803-05 5th 
3737 W. Cortland St., Chi 
1148 Wolnut St., 


Berkeley 


Peorl St., 


130 High St., Boston 10, Mass 


3093 Grand 


Worsley Bridge Rd., London 


Corp., 1237 Wrightwood Ave., 


St., Mt 


Worsley Bridge Rd 


London 


Logan St., Spring 


Westwood Blvd 


Centralab Div. of Glebe Union, inc., 900 E. Keefe 
Ave., Milwavkee 1, Wis 
Glencoe Corp., Durham Ave., 
Sterling Engineering Co., inc., 
NH 

Technical Development Corp., 
City, Calif 

VECTOR ELECTRONIC CO., 3352 San Fernando Rd., 
Les Angeles 65, Calif ADV, PG. 160 


CIRCUITS—Printed 


30 Church St., 


Metuchen, N. J 
54 Mill St., Laconia, 


4070 Ince Bivd., Culver 


ACF Industries, Inc., New York 7, 
N 

Asrovox Corp., 740 Belleville Ave., 
Mass 

Alden Products Co., 
Brockton, Mass. 

Beck's, inc., 298-300 E. Fifth St., St. Paul 1, Minn 

Chicago Aerial Industries, Inc., 1986 Hawthorne Ave., 
Melrose Park, Ili, 

Cook Electric Co., 
14, iil 

Cornel|-Dubilier Electric Corp., 

DAYSTROM INSTRUMENT, Archbald, Pa 
10 

Eeco Production Co., 
Angeles 5, Calif 

Electronic Engineering Co. of 
Alvarado St., Los Angeles, Calif 

Erie Resistor Corp., 644 W. 12th St., Erie, Pa 

Goldak Co., 1544 W. Gienoaks Bivd., Glendale |, 
Calif 

Harper Engineering Co., 
Monica, Calif 

INTERNATIONAL RESISTANCE CO., 401 N. Broad 
St., Philadelphia 8, Pa. ADV. PG. Inside Front 
Cover 

Javex, P. O. Box 646, Rediands, Calif 

Lear, Inc., 3171 S$. Bundy Drive, Los Angeles 34, 
Calif 

Librascope, Inc., 

Mallory & Co., Inc., 
indianapolis 6, Ind 

Methode Mfg. Corp., 
47, iil 

Micro-Circults Co., New Buffalo, Mich 

Mitronics, Inc., 232 Thirteenth Ave., Newark, N. J 

Plastics & Electronics Co., 272 Northland Ave., Buf 
falo 8, N ‘ 

RS Electronics Corp., 
368, Station A, Palo Alto, Calif 

Raytheon Mfg. Co., Medical Sales Dept., 
54, Mass 

Sanders Associates, inc., Nashua, N. H 

Stupakoff Division of The Carborundum Co., 
Pa 

SYLVANIA ELECTRIC PRODUCTS, INC ATOMIC 
ENERGY DIV., P. O. Box 59, Bayside, N. Y 
ADV. FX 30 

Telectro industries 
island City 1, N 

U. S. Gasket Co., 
600 N. 10th St., 

Walkirt Co., 145 W 


CLAMPS 


Chandler & Stedman, 298 Newton St., 


New Bedford, 


117 N. Main St., Dept, 147, 


2700 Southport Ave., Chicago 
South Plainfield, N. J 
ADV. PG 
827 S. Vermont Ave Los 


California, 180 §$ 


2330 Michigan Ave., Santa 


808 Western Ave., 
P. R., JO2V E 


Glendale, Calif 
Washington St 


2021 W. Churchill St., Chicago 


435 Portage Ave., P. O. Box 


Waltham 


Latrobe, 


Corp., 35-16 37th St., Long 
Fluorocarbon Products, Inc., Div., 
Camden 1, N. J 

Hazel, Inglewood, Calif 


Waltham 54, 


Scientific Co., 709 Forbes St., Pittsburgh 19 
Emil, 26 N. Moore St., New York, N. Y 


S. Bundy Drive, los Angeles 34 


Greiner Co., 

lear, inc., 3171 
Calif 

Minor Rubber Co., 49 Ackerman St., Bloomfield, N. J 

Pantatron Lid., 26 Savage Gardens, London, E. C. 3, 
England 

Precision Scientific Co., 
cago 47, Ill 

Welch Sclentific Co., 
Chicago 10, tli 


CLEANERS—Bottle 


Cooper Co., D. C., 1467 S$. Michigan Ave., 
ti] 

Mill-Rose Co., 1985 E. 59th St., Cleveland 3, Ohio 

Philadelphia Quartz Co., 1146 Public Ledger Bidg., 
Philadelphia 6, Pa 

Varniton Co., 416 N. Varney St 


CLEANERS—Ultrasonic 


ACOUSTICA ASSOCIATES, INC Shore Rd., 
wood Landing, N. Y ADV. PG. 166 

ALCAR INSTRUMENTS, INC., 17 Industrial Ave., 
Little Ferry, N. J. ADV. PG. 168 

Branson instruments, inc., 438 Fairfield Ave., 
ford, Conn 

Dalions Laboratories, inc., 
Los Angeles, Calif 

Gulten Mfg. Corp Durham Ave., Metuchen, N. J 

McKenna Laboratories, 2503 Main $t., Santa Mon 
Calif 

Moore Corp John B., Box 3, Nutley J 

PIONEER CENTRAL DIVISION, BENDIX AVIATION 
CORP., Davenport, lowe. ADV. PG. 127 

Raytheon Mfg. Co., Medical Sales Dept., Waltham 
54, Mass 

White Dental Mfg. Co., §. § 
York 16, N.Y 


3737 W. Cortland St., Chi 


W. M., 1515 Sedgwick St., 


Chicago 


Burbank, Calif 


Glen 


Stam 


5066 Santa Monica Bivd., 


0 


10 E. 40th St., New 


1955-1956 DIRECTORY of 


CLEANERS—Vacuum 


Martindale Electric Co., Box 617, Edgewater Branch, 
Cleveland 7, Ohic 

Puliman Vacuum Cleaner Corp., 25 Buick St., Boston 
15, Mass, 

U. S. Hoffman Machinery Corp., 105 Fourth Ave., 
New York, N.Y 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADY. PG. 32, 33 


CLEANING REAGENTS 


Wilmington 


du Pont de Nemours & Co., Inc., E. |., 
98, Del. 

Fisher Scientific Co., 
Pa 

General Cement Mfg. Co., 
ford, ill 

Jasonals Chemical Corp., 825 E. 42nd St., 
10, N.Y. 


709 Forbes St., Pittsburgh 19, 


919 Taylor Ave., Rock- 


Brooklyn 


CLOTHING—Protective 


BAR-RAY PRODUCTS, INC., 209 25th St., 
32, %. ¥ ADV. PG. 48 

Buffalo Weaving & Belting Co., Buffalo, N. Y. 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

Hommel Co., O., 
Pa 

Johns-Manville, 22 E. 40th St 

Mine Safety Appliances Co., 201 N 
Pittsburgh 8, Pa 

Minor Rubber Co., 

U. $. Rubber Co., 
York 20, N. Y 

Vorac Co., 147 Meadow Rd., Rutherford, N. J 


COATINGS—Conductive 


Acheson Colliods Co., 1631 
Huron, Mich 
Bisonite Co Inc., 

Buffalo 17, N. Y 

Computer instruments Corp., 
yn, N. Y 

Consolidated Vacuum Cor 
Rochester 3, N. Y 

du Pont de Nemours & Co., Inc., E. |., 
98, Del 

Electro Technical Products Div. of Sun Chemical Corp., 
113 E. Centre St., Nutley, N. J 

Emerson & Cuming, Inc., 869 Washington St., 
ton, Mass 

Fish-Schurman Corp., 75 Portman Rd., New Rochelle, 
N 

General Cement Mfg. Co., 
ford, Ill. 

Huron Industries, P. O. Box 557, Port Huron, Mich. 

Interelectronics Corp., 2432 Grand Concourse, New 
York 58, N, Y. 

Javex, P. O. Box 646, Rediands, Calif 

Metz Refining Co., 369 Mulberry St., Newark 2, N. J 

Micro-Circults Co., New Buffalo, Mich 

Minor Rubber Co., 49 Ackerman St., Bloomfield, N. J 

Pancro Mirrors, inc., 2958 Los Feliz Bivd., los 
Angeles 39, Colif 

Savereisen Cements Co., 
15, Pa. 

SYLVANIA ELECTRIC PRODUCTS, INC., 
ENERGY DIV., P. O. Box 59, Bayside, N. Y 
PG. 30 

Vorac Co., 147 Meadow Rd., Rutherford, N. J 

Zenith Optical Lab., 1940 Great Neck Rd., Copiague, 
N.Y 


Brooklyn 


209-213 Fourth Ave., Pittsburgh, 
New York 16, N. Y 
Broddock Ave., 


49 Ackerman St., Bloomfield, N. J 
1230 Avenue of the Americas, New 


Washington Ave., Port 


P. ©. Box 84, Kenmore Station, 


1964 Utico Ave., Brook- 


1775 Mt. Read Bivd., 


Wilmington 
Can- 


919 Taylor Ave., Rock- 


Savereisen Bidg., Pittsburgh 
ATOMIC 
ADY. 


COATINGS—Protective 


Amercoat Corp., 4809 Firestone Bilvd., 
Calif 

American Agile Corp., 

American Resinous Chemicals Corr 
Peabody, Mass. 

Arco Co., 7301 Bessemer Ave., 

Aries Laboratories, inc., 270 Park Ave., 
7, N 

Atlas Mineral Products Co., 131 Norman St., 
town, Po 

Bakelite Co., A Div. of Union Carbide & Carbon 

300 Madison Av>., New York 17, N. Y 

2255 Barry Ave., 


South Gate, 


P. O. Box 168, Bedford, Ohio 
103 Foster St., 


Cleveland 27, Ohloe 
New York 


Mertz- 


Corp., 

Biggs Co., Carl H., 
Angeles, Calif 

Bisonite Co., Inc., 
Buffalo 17, N. ¥ 

Carboline Co., 331 Thornton, St. Louis 19, Mo 

Cooper Co., D, C., 1467 S. Michigan Ave., Chicago, 
hi 

Devoe & Raynolds Co., Inc 
ville, Ky 

Dow Chemical Co., Midland, Mich 

du Pont de Nemours & Co., Inc., 
98, Del 

Eagle-Picher Co., 

Eastern Precision 
Brooklyn 7, N 

Electro-Technical Products Div., Sun Chemical Corp., 
113 E. Centre St., Nutley 10, N. J 

Electronic Mechanics, Inc., 101 Clifton Bivd., 
N. J 

Emerson & Cuming, Inc., 
ton, Mass 


West Los 


P. ©. Box 84, Kenmore Station, 


P. ©. Box 1863, Louis- 


Wilmington 


Ohlo 


Cincinnati, 
Resistor Corp., 


675 Barbey S$., 


Clifton, 


869 Washington St., Can- 
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NUCLEAR AND ALLIED PRODUCTS 


Firth Sterling, inc., 3113 Forbes St., Pittsburgh 30, 
Po 


Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 


Floquil Products, inc., 1966 Broadway, New York 1, 
N. Y 

Garon Products Co., Paoli, Pa 

General Cement Mfg. Ce. 919 Taylor Ave., 
ford, iil. 

Inertol Co., Inc 
N. J. 

Johns-Manville, 22 E. 40th St., 

Kellogg Co., M. W., —— Mfg. Div., 
469, Jersey City 3. N. 

Knapp Mills, Inc., 53- 3 Borden Ave., Long Island 
City 1, N 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Leader Iron Works, Inc., 2110 N. Jasper, Decatur, 
TL 

Lennard Co., Inc., P. M., 
City 4, N 

Metal & Thermit Corp., 100 E. 42nd St., 
17, N.Y 

Micro-Circuits Co., New Buffalo, Mich. 

Micromold Products Corp., 11 Centre Place, Yonkers, 
i = 

Miner Rubber Co., 49 Ackerman St., 

Monomer Dept., The Borden Co., 
Lancaster St., Leominster, Mass. 

Moore Corp., John B., Box 3, Nutley 10, N. J. 

NATIONAL LEAD CO., 111 Broadway, New York 6, 
N.Y. ADV. PG. 52 

NATIONAL RESEARCH COR®., 70 Memorial 
Cambridge 43, Mass. ADV. PG. 147 

NORTON CO., | New Bond St., Worcester 6, Mass. 
ADV. PG 49 

Nukem Products 
20, N. Y. 

Pancro Mirrors, Inc., 
Angeles 39, Calif 

Philadelphia Quartz Co., 
Philadelphia 6, Pa. 

Pittsburgh Plate Glass Co., oo Div., 
Duquesne Bivd., Pittsburgh 22, 

Polyken Products Dept., Kendall te. , 222 W. Adams 
St., Chicago 6, III 

Polymer Corp. of Pennsylvania, Reading, Pa 

Prufcoat Laboratories, inc., 63 Main St., Cambridge 


Rock- 
, 480 Frelinghuysen Ave., Newark 5, 


New York 16, N. Y. 
P. O. Box 


125 Monitor St., 


Jersey 


New York 


Bloomfield, N. J. 


Chemical Div., 511 


Drive, 


Corp., 111 Colgate Ave., Buffalo 


2958 Los Feliz Bivd., los 


1146 Public Ledger Bidg., 


632 Fort 


42, Mass. 
RAY-PROOF CORP., 
ADV. PG. 97 
Reichhold 1 aeme Inc 
Plains, N 

Reilly Tar & "houstest Corp., 1615 Merchonts Bank 
Bidg., 11 S. Meridan St., Indianapolis, ind. 

Rubber & Plastics Compound Co., inc., 30 Rocke- 
feller Plaza, New York 20, N. Y. 

Savereisen Cements Co., Sauereisen Bidg., 
burgh 15, Pa. 

Shell Ol! Co., 50 W. 50th St., New York, N. Y. 

Solar Aircraft Co., 2200 Pacific Highway, San Diego 
12, Calif 

U. S. Stoneware Co., Akron 9, Ohio 

Varniton Co., 416 N. Varney St., Burbank, Calif, 

Vorac Co., 147 Meadow Rd., Rutherford, N. J 

Zenith Optical Lab., 1940 Great Neck Rd., Copiague, 
N.Y 

Zophar Mills, Inc., 
N.Y 


COATINGS—Strippable 


American Agile Corp., P. O. Box 168, Bedford, Ohio 
American Resinous Chemicals Corp., 103 Foster St., 
Peabody, Mass 
Aries Laboratories, inc., 270 Park Ave., 
Y 


513 W. 54th St., New York, N. Y. 


, 525 N. Broadway, White 


Pitts- 


112-130 26th St., Brooklyn 32, 


New York 

Bisonite Co., Inc., P. O. Box 84, Kenmore Station, 
Buffalo 17, N. Y. 

Carboline Co., 331 Thornton, St. Louis 19, Mo. 

Cooper Co., D. C., 1467 §. Michigon Ave., Chicago, 
tt 

Dow Chemical Co., 

Precision 

Brooklyn 7, N 

Electro Chemical Engineering & Mfg. Co., 750 Broad 
St., Emmaus, Pa 

Electro Technical Products Div, of “- 
Corp., 113 E. Centre St., Nutley, N 

Metal & Thermit Corp., 100 E, 42nd Sy 
17, N.Y 

Monomer Dept., 
Lancaster St., 

Paisley Products, Inc., 
19, N.Y 

REED-CURTIS NUCLEAR 
Culver Bivd., Playa del Rey, Calif. AD 

Rubber & Plastics Compound Co., Inc., 
feller Plaza, New York 20, N. ¥ 

U. S. Stoneware Co., Akron 9, Ohio 

Vorac Co., 147 Meadow Rd., Rutherford, N. J 

Zophor Mills, Inc., 112-130 26th St., Brooklyn 32, 
me Ue 


COLLECTORS—Dust 


American Alr Filter Co., 215 Central Ave., Louisville 
8, Ky 

Baird Associates, Inc., 
38, Mass 

Hagan Corp., 
ennord Co eo ee 
City 4, t 


Midland, Mich. 


Resistor Corp., 675 Barbey St., 


Chemical 
” New York 
The Borden Co., Chemical Div., 511 
Leominster, Moss. 

630 W. Sist St., 
INDUSTRIES, INC., 307 


Vv. PG. 29 
30 Rocke- 


New York 


33 University Rd., Cambridge 


323 Fourth Ave., Pittsburgh 22, Pa. 
125 Monitor St., Jersey 


COMMUNICATION SYSTEMS 





Millipore Filter Corp., 36 Pleasant St., Watertown 72, 
Mass 

Omega Machine Co., Div. of B-I-F Industries, inc., 
530 Harris Ave., Providence 1, 

Pulverizing Machinery Co., 43 “Chatham Rd., Sum- 
mit, N. J 

Scientific Glass Apparatus Co., Inc., 100 Lakewood 
Terrace, Bloomfield, N. J 

SPELLMAN TELEVISION CO., INC., 3029 Webster 
Ave., Bronx 67, N. Y ADV. PG. 157 

Torit Mfg. Co., 271 Walnut St., St. 

U. S. Hoffman Machinery Corp., 
New York, N. Y. 

Western Precipitation Corp., 
Angeles 15, Calif 


COLORIMETERS 


American Optical Co., Instrument Div., 
15, N.Y 

Baldwin instrument Co., 
Dartford, Kent, England 

Bousch & Lomb Optical Co., 
Rochester 2, N. Y. 

Beckman Division, Beckman Instruments, 
ton, Calif 

Biddle Co., 
7, Pa 

Brinkman Instruments, 
Great Neck, N. Y. 

Central Scientific Co., 
13, 1 

Coleman Instruments 
wood, ili 

Ercona Corp., 551 Fifth Ave., 

Fisher Scientific Co., 709 Forbes St., 
Pa 

Hacker & Co., Inc., 
York 5, N.Y 

Hellige, inc., 
N.Y 

instrument Development Lobs., Inc., 
Ave., Needham Heights, Mass 

Monufacturers Engineering & Equipment Corp., York 
& Mill Rds., Hatboro, Pa 

Meyer & Co., Hugo, 39 W. 


‘Paul 2, Minn. 
105 Fourth Ave., 


1004 W. Ninth St., Los 


Box A, Buffalo 


ltd., Brooklands Works, 


630 St. Poul St., 


Inc., Fuller- 


James G., 1316 Arch St., Philadelphia 


inc., 380 Great Neck Rd., 


1700 Irving Park Rd., Chicago 


inc., 318 Madison St., May- 
New York, N. Y. 

Pittsburgh 19, 
William J., 


82 Beaver St., New 


877 Stewart Ave., long Island City 


163 Highland 


60th St., New York 23, 


N.Y 

Miller & Son, Inc., East 
Orange, N. J 

PSC Applied Research Ltd., 
Toronto 16, Ontario, Canada 

Phoenix Precision instrument Co., 
5th St., Philadelphia, Pa 

Photoveilt Corp., 95 Madison Ave., 
mV 

Photron Instrument Co., 
2, Ohio 

Rubicon Co., 
32, Po 

Sherwin 
25, N 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y 

Welch Scientific Co., W. M., 1515 Sedgwick St., Chi- 
cago 10, Ill. 


COLUMNS—Absorption 


200 Madison Ave 


Franklin, 36 Meadow St., 


1500 O'Connor Drive, 


3803-05 North 
New York 16, 
6516 Detroit Ave., Cleveland 


Ridge Ave. at 35th St., Philadelphia 


2875 Broadway, New York 


Instrument Co , 


Combustion Engineering, Inc., 
New York 16, N. Y, 

Fischer & Porter Co., 
Pa 

Kahn & Co., 

Knapp Millis, inc., 
City 1, N.Y 

Knight, Maurice A., 171 Kelly Ave., Akron, | ae 

Kontes Glass Co., Spruce St., Vineland, 

leader tron Works, inc., 2110 N Jasper, 
Hit. 

Microchemical Specialty Co., 
Berkeley 3, Calif 

Nuclear Engineering Ltd., 
London, S$. E. 7, England 

Pacific Coast Engineering Co., 
Alameda, Calif 

Pfaudier Co., 1002 West Ave., 

Scientific Glass Apparatus Co., Inc., 
Terrace, Bloomfield, N. J 

Stee! & Alloy Tank Co., 1 Bessemer St., 
N. J 

Struthers-Wells Corp., Warren, Pa 

U. S. Stonewore Co., Akron 9, Ohio 

Wakefield industries, Inc., 5108 Grove St., 
Wl 


COLUMNS—Distilling, Fractionating, 
etc. 


50 Warminster Rd., Hatboro, 


Inc., 541 Windsor St., Hartford 1, 
23-15 Borden Ave., 


Conn 
Long Island 


asain, 
1834 University Ave., 
Greenwich Metal Works, 
Ock & Clement Sts., 


Rochester, N. Y. 
100 Lakewood 


Nework 1, 


Skokie, 


Ace Glass, inc., Vineland, N. J 

American Copper & Brass Works, Inc 
Ohio 

Anderson Co., 
2, Ohio 

BABCOCK & WILCOX CO., 16! 
York 17,N.Y. ADV. PG. 8,9 

Brighton Copper Works, inc., 820 State ,Ave., 
cinnati 4, Ohioc 

Combustion Engineering, Inc., 200 Madison Ave 
New York 16, N.Y 

CORNING GLASS WORKS, Corning, 
PG. 118 

Fisher Scientific Co 
Pa 


, Cincinnati 2, 


Vv. D., 1935 W. 96th St., Cleveland 


E. 42nd St., New 


Cin- 


N. Y. ADV 


709 Forbes St., Pittsburgh 19, 


NUCLEONICS BUYERS' GUIDE—November, 1955 


Giass Engineering Leboratories, 601 O'Neill Ave., 
Belmont, Calif, 

FOSTER WHEELER CORP., NUCLEAR POWER PROJECT, 
165 Broodway, New York 6, N. Y. ADV. PG. 1? 

Jasonals Chemical Corp., 825 E. 42nd St., Brooklyn 
10, N. Y. 

Knapp mii, 
City 1 

Kontes Ody Co., 

leader tron Works, inc., 
Ww. 

Machiett & Son, E., 
N. ¥ 


Tc , 23-15 Borden Ave., Long island 


Vineland, N. J. 
Jasper, Decatur, 


Spruce Co., 
2110 WN, 


220 E. 23rd St., New York 10, 


Nuclear Engineering Lid., Greenwich Metal Works, 
London, S$, E. 7, England 

Pacific Coast Engineering Co., Ook & Clement Sts., 
Alameda, Calif 

Pfaudier Co., 1002 West Ave., Rochester, N. Y 

Research Specialities Co., 1148 Walnut St., Berkeley 
7, Calif 

Scientific Glass Apparotus Co., Inc., 
Terrace, Bloomfield, N, J 

Steel & Alloy Tank Co., | Bessemer St 


100 Lokewood 
Nework 1, 


N 
STOKES MACHINE CO., F. J., 5500 Tabor Rd., Phila- 
deiphia 20, Pa ADV. PG. 4 
Struthers-Wells Corp., Worren, Pa 
U. S. Stoneware Co., Akron 9, Ohio 
Wakefield industries, inc., 5108 Grove St., 
ti 


COLUMNS—lon-Exchange 


2006 Clement Ave., 


Skokie, 


Allied Engineering Co., Alameda, 


Laboratories, 800 Delaware St., Berkeley, 


Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Pa 

Jasonals Chemical Corp., 825 E. 42nd S$t., Brooklyn 
10, N.Y, 

Kontes Glass Co., Spruce St 

Microchemical Speciaity Co., 
Berkeley 3, Calif 

Pacific Coast Engineering Co., 
Alameda, Calif 

Research Specialities Co., 
7, Calif, 

Scientific Glass Apparatus Co., Inc., 
Terrace, Bloomfield, N. J 

Stee! & Alloy Tank Co., ! 
N.J 


Vineland, N. J 
1834 University 


Ave., 
Oak & Clement Sts., 
1148 Walnut St., Berkeley 
100 Lekewood 


Bessemer St., Newark I, 


COLUMNS—Solvent Extraction 


American Copper & Bross Works, Inc., Cincinnati 
2, Ohio 

Anderson Co., V. D., 
2, Ohio 

Biaw-Knox Co., Chemical 
Duquesne Bivd., Pittsburgh 22, Pa 

FOSTER WHEELER ‘corp NUCLEAR POWER PROJECT, 
165 Broadway, New fork 6, N.Y ADV. PG. 11 

Jasonals Chemical Corp., 825 E. 42nd St., Brooklyn 
10, N.Y 

Kontes Gloss Co., 

Leader iron Works, inc., 
i 

Nucleor Engineering Ltd., 
London, $. E. 7, England 

Pacific Coast Engineering Co., 
Alameda, Calif 

Plaudier Co., 1002 West Ave., Rochester, N.Y 

Precision Scientific Co., 3737 W. Cortland $t., Chi- 
cago 47, iil 

Research Specialties Co., 
7, Calif 

Scientific Glass Apparatus Co., Inc 
Terrace, Bloomfield, N. J 

Sorvall, inc., Ivan, P. O, Box 230, Pearl St., 
Conn 

Stee! & Alloy Tank Co., 1 Bessemer St., 
N 


1935 W. 96th St., Cleveland 


Plants Div., 930 Fort 


Spruce St., Vineland, N, J 
2110 N. Jasper, Decatur, 
Greenwich Metal Works, 


Ook & Clement Sts., 


1148 Walnut St., Berkeley 
, 100 Lakewood 
Norwalk, 
Nework 1, 


Prila- 


J 
STOKES MACHINE CO., F. J, 


5500 Tabor Rd., 
deiphia 20, Pa ADV. PG. 4 

Struthers-Wells Corp., Warren, Po 

U. $. Stoneware Co., Akron 9, Ohio 

York Co., Otto H., 6 Central Ave., 
N, J. 


West Orange, 


COMMUNICATION SYSTEMS 


ACF industries, Inc., 30 Church St., New York 7, 

N.Y 

Air Associates, inc., Electronic Equipment Div., 511 
Joyce St., Orange, N. J. 

Alden Electronic & impulse Recording Equipment Co., 
Aiden Research Center, Dept, AE147, Westboro, 
Mase 

Alden Products Co., 
Brockton, Mass 

Audio Products Corp., 
Angeles 64, Calif. 

C.G.S. Loboratories, Inc., 391 Ludiow St., 
Conn 

Connecticut Telephone & Electric Corp., 70 Britannia 
St., Meriden, Conn 

Cook Electric Co., 2700 Southport Ave., 
Wm 

Couch Co., Inc., $. H., North Quincy 71, Mass 

Crouse-Hinds Co., Wolf & Seventh North Sis., Syra- 
couse, N.Y 


117 N. Main St., Dept. 147, 
2265 Westwood Bivd., los 


Stamford, 


Chicage 14, 


D-17 





COMPARATOR 





A Div. of Interna 
Wash 


federal Telecommunication Leobs., 
tional Telephone & Telegraph Corp., 500 
ington Ave., Nutley, N. J 

federal Telephone & Radio Ce., 
tional Telephone & Telegraph Corp., 
Rd., Clifton, N. J 

Feiler Engineering & Mig. Ce., 
Ave., Skokie, til 

General Electric Co., 
Electronics Park, Syracuse, N.Y 

Gray Scientific Div., Remier Co 2101 
San Francisco 10, Calif 

Hallicrafters, inc., 4401 W. Fifth Ave., Chicago 24, 
i 

Harper Engineering Co., 
Monica, Calif 

Hoffman Laboratories, inc., Sub 
les Co., 3761 S$. St., Los Angeles 7, 

Hycon-Eastern, inc., 75 Cambridge Parkway 
bridge, Mass 

leor, inc., 3171 § 
Calif 

Lenkurt Electric Co., 1113 County Rd., 
Calif 

Motorola Communications & Electronics, inc 
W. Augusta Bivd., Chicago 51, Ii! 
Phiico Corp., Government & Industrial Div., 4700 
Wissahickon Ave., Philadelphia 44, Pa 
Rauviand-Borg Corp., 3515 W. Addison St., 
18, WI 

Raytheon Mig. Ce., 
54, Mass 

Roanwell Corp., 662 Pacific St., Brooklyn 17, N. Y¥ 

Sanders Associates, inc Nashua, N. H 

Serve Corp. of Amarin, 2020 Jericho Turnpike, 
Hyde Park, N 

SYLVANIA ‘secrarc PRODUCTS, INC., 
ENERGY DIV., P. O. Box 59, Bayside, N. ¥ 
PG. 30 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y 

Thordarson-Meissner Mig. Dive., Mt. Carmel, til 

Varo Mfg. Co., Inc., 2201 Walnut St., Garland 
Texas 

West Coast Electronics Co., 
Angeles 16, Calif 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868 
Pittsburgh 30, Pa ADV. PC 13 

Wheeler insulated Wire Co., Inc 150 E 
Waterbury 91, Conr 

Wickes Engineering & Construction Co., 
Ave., Camden 4, N. J 

Winder Aircraft Corp., Lakeland Diy P. ©. Box 
2397, Lakeland, Fla 


COMPARATOR—DENSITOMETERS 


Box 1710, 


A Div. of interna 
100 Kingsland 


8026 N. Monticello 


Communication Equipment Dept., 


Bryont St., 


2330 Michigan Ave., Sonta 
of Hoffman Electron 
Calif 

Cam 


Bundy Drive, los Angeles 34, 
Sen Carlos, 


4545 


Chicago 


Medical Sales Dept., Waltham 


New 


ATOMIC 
ADV 


5873 W. Jefferson, Los 


Aurora St 


12th & Ferry 


Applied Research Lobs., P. O Glendale 
5, Calif 
Baldwin instrument Co Ltd., 
Dartford, Kent, England 
Bausch & lLomb Optical Co., 630 S$ 
Rochester 2, N. Y 
Ess instrument Co., 
field, N. J 
Goertner Scientific 
Chicago, Ill 
JARRELL-ASH CO., 26 Farwell! St 
ADV. PG. 148 
National Spectrographi« 
Ave., Cleveland 3, Ohio 
Photobell Co., 43 Vesey St., 
Scientific Specialties Corr 
Brighton 35, Mass 
Spinco Div, of Beckman 
Call 
Standard Electronics 
Ave., New York 21, N. Y 
Welch Scientific Core v. Mm 
Chicago 10, Ill 


COMPARATORS—Hydrogen lon 


1700 Irving Park RWRd., Chicage 


Brooklands Work 
Pau! 5S? 


98 S. Washington Ave., Bergen 


Corp., 1237 Wrightwood Ave 


Newtonville, Mas 
Lobs., , 6300 Euclid 


New York 7, N 
Snow & Unio 


Instruments, Ir 


8eimo 


Research Ce 


Sedawick St 


Central Scientific Co., 


Inc., 877 Stewart Ave., Long Isiand City 


taMotte Chemical Products Co., Towson 4, Md 


COMPARATORS—Micro Photometer 


Phoenix Precision Instrument Co 3803-05 Sth 
St., Philadelphia, Pa 

Photobell Co., 43 Vesey St., New York 7, N. Y 

Scientific Specialities © Snow & Union Sts 


Brighton 35, Mas 


COMPOUNDS—High Vacuum 
Sealing 


Biggs Co., Corl H., 
goles, Calif 

Dow Coming Corp 

international Pump & Machine Works, 11-13 Gov 
ernor St., Newark 2, N. J 

NARESCO EQUIPMENT CORP., 160 Choriemont St 
Newton Highlands 61, Mose ADV. PG. 115 

Welch Scientific Co wWw.M ? 5 Sedgwick Ave 
Chicago 10, til 


COMPOUNDS—Labeled 


See ISOTOPE LABELED COMPOUNDS 


D-18 


Mid 


COMPOUNDS—Pipe Joint 
Armite Laboratories, 6607 Broad St., Los Angeles 
, Colif 

Babbitt Chemical Speciaities Co., Div. of the National 
Pairpoint Co., 36 Prospect St., New Bedford, Mass 

Biack & White Chemical Co., 130 Wainut Ave., New 
York 54,N.Y 

CRANE PACKING by” 
13, 11. ADV. 

Deita Chemical Works. 21 
32, N.Y 

Garlock Packing Co., The, Palmyra, N. Y 

Gates Engineering Co., P. O. Box 1711, Wilmington, 
Dei 

Grancell, |. H., 1601 E 
Angeles 1, Calif, 

Hercules Chemical 
York, N. Y 

Highside Chemicals Co., Clifton, N. J 

Kenite Laboratory, 100 Kings Rd., Madison, N. J 

Lake Chemical Co., 3052 W. Carroll Ave., Chicago 
12, i 

Pittsburgh Coke & Chemical Co., 
Pittsburgh 19, Pa 

Sunshine Chemical Co., Inc., John, 
Chicago 64, Ill. 

Superior Graphite Co., 
Chicago 3, tll, 

Thread-Tight Co., 
X"’ Laborotories, inc., 25 W 
19, N 


COMPRESSORS 


Allis-Chaimers Mfg. Co., 


1800 Cuyler Ave., Chicago 


W. 60th St., New York 


Nadeau St., Dept. A., Los 


Co., inc., 332 Canal St.. New 


1974 Grant Bidg., 


600 W. Lake St., 


First Notional Bank Bidg., 
244 Bowery St., New York, N. Y 
45th St.. New York 


Milwaukee 


935 S. 70th St., 
, Wis 

BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
32, N.Y ADV. PG, 48 

BEACH-RUSS CO., 50 Church St., 
ADV. PG 

Carrier Corp., Geddes St., 

Clark Bros of Dresser Operations, In 
Lincoln Ave. & Fifth St., Olean, N. Y 

Cornelius Co 550 39th Ave., N. E., Minneapolis 
21, Minn 

Daimo Victor Co., 
Calif 

Dayton Electric Mfg. Co., 
cago 12, Ill 

DeVilbiss Co., 

Gast Mfg. Corp., 
Mich 

Harris, inc., 61 S$. E. Yamhill, Portland, Ore 

Ingersoll-Rand Co., 11 Broadway, New York 4, N. Y 

Joy Mfg. Co., Oliver Bidg., Pittsburgh 22, Pa 

Kahlenberg Bros. Co., 12th & Monroe Sts., Two 
Rivers, Wis 

Kahn & Co., Inc., 

Keystone Compressor Co 
deiphia 36, Pa 

3171 


New York 7, N. Y 


Syrocuse 1, N. Y 
1414 El Camino Real, San Carlos 
126 S. Oakley Bivd., Chi 


300 Phillips Ave., Toledo, Ohio 
137 Hinkley St., Benton Harbor, 


Conn 
Phila 


541 Windsor St., Hartford 1, 

8417 Hagerman St., 

Lear, Inc $. Bundy Drive, los Angeles 34, 
Calif 

Pelton & Crane Co., 632 Harper Ave Detroit, Mich 

Quincy Compressor Co., Quincy, 

Trane Company, The, LaCrosse, W 

U. §S. Hoffman Machinery Corp., 105 
New York, N 

Worthington Corp., Harrison, N. J 

York Cort Commercial Div., York, Pa 


COMPUTERS—Analog 


30 Church St 


Fourth Ave., 


ACF Industries, inc New York 7, 
N 

Air Associates, iInc., Electronic Eq 
Joyce St., Orange, N, J 

Associated Engineering Corp. of Boston, 65 Kent St., 
Brookline 46, Mass 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

Bill Jack Scientific Instrument Co., 
Solana Beach, Calif 

Laboratories, inc 191 Ludiow St., 


pment Div., 511 


P. O. Box C-39, 
Stamford, 


190 Aerial Industries, inc 1980 Hawthorne 
Ave., Melrose Park, til 
ymputer instruments Corp., 
lyn, N.Y 

19 Devices of Canada, 
Ontario, Canada 
2700 Southport Ave., Chicago 14 


1964 Utica Ave., Brook 


omputi Lid., P. O. Box 508, 
Ottawa 4 
yok Electric Co 


Cubic Corp., 2841 Canon St., San Die 

DAYSTROM INSTRUMENT, Archbaid, Pa 
1 

Donner Scientific Co 

Calif 

Electronic Associates, Inc 

Electronic Eng 
Alvarado $i., 

Electronic Tube Corp., 1200 £ 
delphia 18, Pa 

Farrand Optical Co Inc Bronx Bivd. of E. 2381 
St New York 70, N. Y 

Fischer & Porter Co 50 Warminster Rd., 


30 6, Calif 
ADV. PG 
2829 Seventh St., Berkeley 
Long Branch, N. J 
neering Co of California, | 

Los Angeles, Calif 

Mermaid Lane, Pt 


Hotboro, 


INSTRUMENT CO., DIV. OF SPERRY CORP 


Long N 


Poa 
FORD 
31-1 Ave 
ADV. PG 45 
General Ele Co Aton 
Dept., 2900 Campbell! Ave 


1955-1956 DIRECTORY of 


General Electronic Labs., inc., 18 Tremont Ave., Bos- 
ton 6, Mass 

GENERAL MILLS, INC., 
Central Ave., N. E 
PG. 43 

Gerber Scientific instrument Co., The, 89 Spruce St., 
Hartford, Conn 

Goodyear Aircraft Corp., 
15, Ohio 

Hycon Mfg. Co., 2961 E. Colorado St., 
Calif 

industrial Control Co., Straight Path 
Ave., Wyandanch, N. Y 

Industrial Nucleonics Corp., 
Columbus 12, Ohio 

industria! Test Equipment Co., 
York 3, N. Y 

Kearfott Co., Inc., 

instrument Corp., 


MECHANICAL DIV., 
Minnecpolis, Minn. 


1620 
ADV 


1210 Massillion Rd., Akron 


Pasadena 8, 
& Arlington 
1205 Chesapecke Ave., 


55 E. llth St., New 

1378 Main Ave., Clifton, N. J 

Kollsman 80-08 45th Ave., Elm- 
hurst, N.Y 

LEEDS & NORTHRUP CO., 4970 Stenton Ave 
delphia 44, Pa ADV. PG. 2, 3 

Librascope, inc., 808 Western Ave., Glendale, Calif 

Magnavox Co., Components Div., Fort Wayne 4, Ind. 

Maxson Corp., W. L., The, 460 W. 34th St., New 
York 1, N. Y 

Mid-Century instrumatic Corp., 611 
York 12, N 

Miller Instruments, inc., William, 325 
Ave., Pasadena 8, Calif 

NORDEN-KETAY corP., 99 Park Ave., 
12, N ADV. PG. 14, 15 

NUCLEAR DEVELOPMENT corp. OF AMERICA, 5 
New St., White Piains, N. Y ADV. PG. 16 

Patterson Moos Div., Universal Winding , 90-28 
Van Wyck Expressway, Jomaica 18, N 

Perkin-Elmer Corp., Norwalk, Conr 

Philbrick Researches, inc., George A., 
St., Boston 10, Mass 

Servo Corp. of America, 
Hyde Park, N. Y 

Servomechanisms, inc., 625 
N 

Standard Electric 
fleld, Mass 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. ©. Box 59, Bayside, N. Y ADV 
PG. 30 

Telectro Industries Corp., 35-16 37th St., Long Is 
land City 1, N. ¥ 

Wang Laboratories, inc., 37 Hurley St., 
41, Mass 

West Coast Electronics Co., 
Angeles 16, Calif 

Whitehead & Hoag Co., The, 
ark 1, N. J 

Wright Engineering Co 
dena 1, Calif 


COMPUTERS—Digital and 
Accessories 
Industries, inc., 30 Church St 
Y 


Phila- 


Broodway, New 
N. Halstead 


New York 


230 Congress 


2020 Jericho Turnpike, New 


Main St., Westbury, 


Time Co., 89 Logan St., Spring- 


Cambridge 


5873 W. Jefferson, Los 


275 Sussex Ave., New- 


180 E. California St., Pasa 


, New York 7, 
Air Associates, Inc., Electronic Equipment Div., 511 
Joyce St., Orange, N 
Aiden Products Co., 117 N 
Brockton, Mass, 
Andersen Lobs., Inc., 
ford, Conr 
Beck's, Inc 
Minn 
Brush Electronics Co., 
14, Ohio 
Burroughs Corp., 

Vine St., Philadelphia 7, Pa 
BYRON JACKSON DIVISION, BORG-WARNER CORP., 
492 E. Union, Pasadena 1, Calif. ADV. PG 45 
C.G.S. Laboratories, inc., 391 Ludlow St., Stamford, 
Conn 
hicago Aerial Industries, inc 
Ave., Melrose Park, | 
sleman Engineering Co., 6040 W 
Los Angeles 16, Calif 
omputer Control 
Park 57, Mass 
ces of Can 


Main St., Dept. 147, 


39 Talcott Rd., West Hart- 


298-300 E. Fifth St., St. Poul 1, 


3405 Perkins Ave., Cleveland 


Electronic Instruments Div 1209 


1980 Hawthorne 


Bivd., 


Jefferson 


Co., Inc 92 Broad St., Babson 
xdc, Ltd., P. O. Box 508 
nada 


puting Dev . 
Yttawa 4, Ontario, ¢ 
k Electric Co., 2700 Southport Ave., Chicago 14, 


i 
DAYSTROM INSTRUMENT, Archbald, Pa ADV. PG 
101 
tectron Corp § 4 lar North Holly- 
wood, Calif 

troData Cort 
jena, Calif 
ectronic Computer 
jéth Ave., Lo ts N.Y 
ectronic Engines ; 
varado St., Los 
ectronic Tube Corp., 1200 E 

18, Pa 
cs Co of Americo, 77 8B 
Mass 
po ated C , setts Ave 


Pasa- 
Co 
Calitornia, 


Calif 
Mermaid 


; 
Angeles 


ige 42 

nm, Mass 

worth Electronic Wayne J 

nd Opti Co ronx Bivd. at E 

St New York 70 

et ectri r 

N.Y 

INSTRUMENT co oO Vv OF SPERRY corP., 

Th 


Ave ng sland ¢ Y N Y 


238th 


Fe anti Rockefeller Plaza, New 


FORD 
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NUCLEAR AND ALLIED PRODUCTS 


Genera! Electric Co., Atomic Power Equipment Dept., 
2900 Campbell Ave., Schenectady 6, N 
GENERAL MILLS, INC., MECHANICAL Div., 
Central Ave., N. E., Minneapolis, Minn. 

G. 43 

Giennini & Co., G. M., 

Harper Engineering Co., 
Monica, Calif 

Hays Corp.,: Michigan City, Ind. 

Hogan Laboratories, Inc., 155 Perry St., 
14, N.Y 

Hycon-Eastern, Inc., 
bridge, Mass. 

Hycon Mfg. Co., 2961 E. Colorado St., Pasadena 8, 
Calif. 

Jacobs Instrument Co., 
thesda, Md 

Kearfott Co., Inc., 1378 Main Ave., Clifton, N. J. 

Kolisman Instrument Corp., 80-08 45th Ave., Elm- 
hurst, N.Y. 

Librascope, inc., 808 Western Ave., Glendale, Calif. 

Logistics Research, Inc., 141 S. Pacific Ave., Re- 
dondo Beach, Calif. 

Magnavox Co., Components Div., Fort Wayne 4, Ind. 

Magnetics Research Co., 142 King St., Chappaqua, 
N.Y 

Maxson Corp., W 
York 1, N.Y 

Minnesota Electronics Corp., The, 133 E 
Anita Ave., Burbank, Calif 

National Cash Register Co., The, 
Dayton, Ohio 

NORDEN-KETAY CORP., 99 Park Ave., 
N. Y ADV. PG. 14, 15 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 
New St., White Plains, N. Y. ADV. PG. 16 

Patterson Moos Div., Universal Winding S , 90-28 
Van Wyck Expressway, Jamaica 18, N 

Philco Core Government & Industrial Div 
Wissahickon Ave., Philadelphia 44, Pa 

Potter Instrument Co., 115 Cutter Mill Rd., 
Neck, N 

Radioactive Products, 
Mich 

Remington Rand Div. of Sperry Rand Corp., Engineer- 
ng Research Associates Div., 1902 W. Minnehaha 
Ave., St, Paul W4, Minn 

Rollin Co., 492 E. Union St., Pasadena 1, Calif. 

Servo Corp. of ‘<a 2020 Jericho Turnpike, New 
Hyde Park, N 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DiV., 
PG. 30 

Technitro!l Engineering Corp., 
deiphio 33, Pa 

Telecomputing Corp., 133 E. Santa Anita Ave., Bur- 
bonk, Calif 

industries Corp., 
Island City 1, N. Y 

Wang Laboratories, Inc., 
41, Mass 

Whitehead & Hoag Co., 
ark 1,N 

Wright Engineering Co., 180 E, California St., Pasa- 
dena |, Calif. 


CONCRETE—Shielding 


See SHIELDING 


CONNECTORS—Electrical 


Aircraft-Marine Products, Inc., 
burg, Pa 
Alden Products Co., 
Brockto Mas 
American Phenolic Corp., 1830 S. 54th Ave 


50 


1620 
ADV. 


Pasadena 1, Calif 


2330 Michigan Ave , Santa 


New York 


75 Cambridge Parkway, Cam 


4718 Bethesda Ave., Be- 


L., The, 460, W. 34th St., New 


Santa 
Main & K Sts., 


New York 12, 


4700 


Great 


Inc., 2421 Wolcott, Ferndale, 


INC., ATOMIC EN- 
P. O. Box 59, Bayside, N. Y. ADV. 


2751 N. 4th St., Philo- 


Telectro 35-16 37th St., Long 


37 Hurley St., Cambridge 


The, 275 Sussex Ave., New- 


2100 Paxton St., Har- 


117 N. Main St., Dept. 147, 


, Chicago 
ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV, PG, 180 
ted Engineering Corp. of Boston, 65 Kent St., 
Mass 
Mfg. Co., 252 Hawthorne 
Y 


, 700 Liberty Ave., Union, 


, H. H., Box 817, Toledo 1, 
, 7414 Varna Ave., 


Ohio 
Connector Cort North Holly- 
wood Calif 

Co., 3209 Humboldt St., los An- 


X¢ Route 46 & Franklin Ave., 


2700 Southport Ave., Chicago 14, 
e-Hinds Co., 
e, N.Y 
Amsco Corp 45-01 
and City 1, N Y 

umsworth Electron Co., Fort Wayne, Ind 

rde Mfg. Co 588 Eddy St., Providence 3, R. I 

eneral Cement Mfg. Co., 919 Taylor Ave Rock 


rd 


Wolf & Seventh North Sts., Syra- 


Northern Bivd., Long 


| Radio Co., 275 Massachusetts Ave., Cam 

bridge 39, Mass 

ton Mfg. Corp., Durham Ave., Metuchen, N. J 

ett Mfg. Co 1601 Florence Ave., P. O. Box 

« nglewood, Calif 
uline Corp. of America, 
ter, N. H 

loy Mfg. Co., Oliver Bldg., Pittsburgh 22, Pa 

Kulka Electr Mfg. Co., Inc., 633 S$. Fulton Ave., 
Mt. Vernon, N. Y 


186 Granite St., Manches- 


CONTAINERS 





Methode Manufacturing Corp., 2021 W. Churchill 
St., Chicago 47, II, 
Mycalex Corp. of America, 


Clifton Bivd., Clifton, 


Noer 2301 S. Purdue Ave., West Los An- 


Robinson Machine Works, Inc., 802 E. 8th St., New 
Albany, Ind 
Scintilla Division, 
N.Y 
Sealtron Corp., 
15, Ohio 
Standord Electric Time Co., 
field, Mass. 

Titeflex, inc., 
N 

U. S. Gasket Co., Fivercarbon Products, inc., Div., 
600 N. 10th St., Camden 1, J 

VECTOR ELECTRONIC co., 3352 San Fernando Rd., 
los Angeles 65, Calif. ADV. PG. 160 

Winchester Electronics, Inc., Willard Road, Norwalk, 
Conn 

Wright Engineering Co., 180 E. California St., 
dena |, Calif 


CONSULTING SERVICES 


ADVANCED SCIENTIFIC TECHNIQUE RESEARCH AS- 
SOCIATES, P. O. Box 163, Milford, Conn, ADV 
PG, 166 

Ford, Bacon & Davis, Inc., 39 Broadway, New York 
6,N. Y 

industrial Nuclear Radiation Consultants, 
St., New Haven 11, Conn, 

INSTRUMENTATION ASSOCIATES, 17 W. 60th St., 
New York 23, N. Y. ADV. PG. 112 

ISOTOPES, INC., 123 Westwood Ave., Westwood, 
N, J ADV. PG. 125 

Ki 4 Nuclear Laboratories, Inc., 

Ave., Garden City, N. Y. 

NRD INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo. ADV. PG 36 

NUCLEAR BIOPHYSICS CORP, 61 
York 6, N. Y. ADV. PG. 164 

NUCLEAR CORP. OF AMERICA, 33-61 Crescent St., 
Long Island City 6, N. Y ADV. PG. 131 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 
New St., White Plains, N. Y ADV. PG. 16 

Nuclear Research Associates, 2875 Broadway, New 
York 25, N.Y 

NUCLEAR SCIENCE & ENGINEERING CORP., 
Box 1091, Pittsburgh 36, Pa 

PATERSON RESEARCH CO., 132 Beckwith Ave., Pat 
erson 3, N. J ADV. PG 144 

Radiation Applications Inc., 342 Madison Ave., 
York 17, N. Y 

Snell, inc., Foster D., 
N.Y 

Videon Electronic Research Corp., 902 E. Michigan 
St., Indianapolis 2, Ind 

VITRO CORP. OF AMERICA, 261 Madison Ave., 
York 16, N. Y ADV. PG. 38 


CONTAINERS—Acid Proof 


CORNING GLASS WORKS, 
PG. 118 

Electro Chemical Engineering & Mfg. Co 
St., Emmaus, Poa 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

General Ceramics & Steatite Corp., 
Rd., Keasbey, N. J 

Knapp Mills, inc., 23-15 Borden Ave., Long Island 
City 1, N. Y¥ 

Knight, Maurice A., 171 Kelly Ave., 

leader Iron Work Inc 2110 N 
i 

NATIONAL LEAD CO., 111 Broadway, New York 6, 
N.Y ADV. PG. 52 

Nesco Div. of New Yor 
mw 

Nuclear Engineering Lid 
London, S. E. 7, England 

Pacific Coast Engineering Co 
Alameda, ¢ f 

Pantatron Lid., 26 
3, England 

TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
co., INC 24 Wooster St., New York 13, N, Y 
ADV. PG 71 

Thermal American 
St., Dover, N. J 

U. S$. Rubber Co., 1230 
New York 20, N. Y 


U.S 


Bendix Aviation Corp., Sidney, 


Reading Rd. at Amity, Cincinnati 
89 Logon St., Spring- 


500 Frelinghuysen Ave., Newark 5, 


Pasa 


109 York 


Walter, 975 Stew 
Louis 


Broodway, New 


P.O 
ADV. PG. is9 
New 


29 W. 15th St., New York II, 


New 


Corning, N. Y. ADV 


, 750 Broad 


250 Crows Mill 


Ohio 
Decatur, 


Akron, 
Jasper, 


k Shipbuilding Corp., Granite, 
Greenwich Metal Works, 
Ook & Clement Sts., 


Savage Gardens, London, E. C 


Fused Quartz Co., 18-20 Salem 


Avenue of the Americas, 


Stoneware Co., Akron 9, Ohio 


CONTAINERS—Glass 


Armstrong Cork Co 010 Ce 
CORNING GLASS WORKS, 
PG. 118 
Emerson Se k Warner 
Somerville, Mass 
Moachlett & E 220 E. 23rd St 
Y 


x Prec In 


oncord St., Lancaster, Pa 
Coming, N. Y ADV 


Corp., 85 Washington St., 


New York 


trument Co., 
Pa 
ntific € aratus Co., Inc., 100 Lakewood 
race 2 r sid, N. J 
Special c roducts Co., 
York 
Wheaton 


3803-05 WN. 5th 


10 W. 33rd St., New 
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CONTAINERS—Glass Lined 


Pfaudier Co., 1002 West Ave., 
Phoenix Precision Instrument Co 
St., Philadelphia, Pa, 


CONTAINERS—Hard Rubber 


General Scientific Equipment Co., 2700 W. Hunting- 
ton St., Philadeiphia 32, Pa 

Luzerne Rubber Co., Muirhead Ave., Trenton, N. J 

U. S$. Rubber Co., 1230 Avenue of the Americas, 
New York 20, N. Y 


CONTAINERS—tLead or Lead Lined 


2006 Clement Ave., Ala- 


Rochester, N. 
3803-05 ‘. 5th 


Allied Engineering Co., 
meda, Calif 

Alpha Metals, Inc., 56 Water St., Jersey City 4, 
N 

ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif ADV. PG. 142 

BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
sa, . V ADV. PG. 48 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave Richmond, Calif ADV. PG. 
2 


The, Nuclear Energy Div., Philadelphia 

CANADIAN RADIUM & a CORP., 530 Fifth 
Ave., New York 20, Y ADV. PG. 112 

Cooper Co., D. C., aar | S. Michigan Ave., Chicago, 


iW 

DETECTOLAB, INC., 
26, Ill. ADV. PG. 89 

Division Lead Co., 7742 W. 41st Place 

FARREL- BIRMINGHAM, co., INC., 
ADV. PG. 31 

Federated Metals Div., American . ey & Refining 
Co., 120 Broodway, New York 5, N 

FOSTER WHEELER CORP., NUCLEAR POWER PROJ- 
ECT, 165 Broadway, New York 6, N. Y ADV 
PG. 11 

Hamilton Co., 1134 Whitley St., Whittier, Calif 

instruments, inc., 122 N. Madison, P. O. Box 556, 
Tulsa, Okla, 

International Pump & Machine Works, 11 
ernor St., Newark 2, N 

Isotope Accessories Co., Box 5458 
Pa 

Isotope Developments, Lid., Finsbury Pavement House, 
120 Moorgate, London E. C. 2, England 

Isotope Products (Instrument Div.) inc., 1700 Niag 
ora St., Buffalo 7, N. Y 

Isotopes Speciaities Co., 703 § 
Calif 

KELLEY & CO, O. G., 98 
Moss ADY. PG. 55 

Knapp Mills inc., 23-15 Borden Ave., 


6544 N. Sheridan Rd., Chicago 
Summit, i 


Ansonia, Conn 


13 Gev 


, Philadelphia 43, 


Main St., Burbank 


Taylor St., Dorchester, 


Long Island 


City 1, N.Y 

NRD INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo ADV. PG. 34 

NATIONAL LEAD CO., I1! Broadway, 
N.Y ADV. PG. 52 

NUCLEAR CORP. OF AMERICA, 
long Island City 6, N. Y 

Nuclear Engineering Lid Greenwich Metal 
London, S$. E. 7, England 

NUCLEAR INSTRUMENT & CHEMICAL CORP 
Erie St., Chicago 10, Ill ADV. PG 109 

Nuclear Research Corp., Southampton, Pa 

Pacific Coast Engineering Co., Ock & Clement Sts 
Alameda, Calif 

Pantatron Lid., 26 Sav 
England 

Radium Chemical Co., 161 E 
i. ov 

RAY-PROOF CORP., 513 W. 54th St, 
a ADV. PG. 97 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 Cul- 
ver Bivd., Playa de! Rey, Calif ADV. PG. 29 

Research Specialties Co 1148 Walnut St., Berkeley 
7, Calif 

St. John X-Ray Loboratory, Califon, N. J 

Sherwin Instrument Co., 2875 
Ze, 4. ¥ 

Technical Operations, inc., 6 Schouler Court, 
ton 74, Mass 

Technical Specialties, 
bus 15, OF 

Telectro Ind 
cit 1nN.Y 

Traceriat Ine 

u. § 

Universal X-Ray Corp., 
cago 22, Ii! 


CONTAINERS—Metal 


Aluminum Co. of America, Alcoa Bidg., 


Louis 
New York 6, 


33-461 Crescent St., 
ADV. PG. 131 
Works, 


229 W 


age Gardens g.¢.3 


London, 


42nd St., New York 


New York, 


Broadway, New York 


Arling- 
, 50 W. Maple St., Colum 
37th St., Long island 
‘ Boston 10, 
Stoneware Co., Akron 9, Ohio 

1140 N. Western Ave., Chi 


Mase 


Pittsburgh 


19, Pa 
BAR-RAY PRODUCTS, INC, 


209 25th St., Brooklyn 
12,N.Y ADV. PG. 48 

BLICKMAN, INC., $., 7900 
hawken, N. J DV. PG. 5 

Brithart Plastics Corp., Old Country R@d., 
N.Y 

Buck Engineering Co., Inc., 
hold, N. J 

Bud Radio, iInc., 2118 Ff 
Ohle 

Churchill Lighting Corp., 344 Franklin $t., 
76, Mass 


Gregory Ave., Wee- 
Mineola, 
37-41 Marcy St., Free- 
55th St., Cleveland 3, 


Melrose 


D-19 





CONTAINERS 





Cook Electric Co., 2700 Southport Ave., Chicago 


, D. C., 1467 &, Michigan Ave., Chicago, 


Electro Chemical Engineering & Mfg. Co., 750 Brood 
St., Emmaus, Pa, 
Emerson-Sack-Warner 
Somerville, Mass. 
Factory Service Co., 


Corp 85 


Washington St., 


4615 WN. 2let St Milwaukee, 


Wis 
FARREL-BIRMINGHAM CO., INC., Ansonic, Conn 
ADV. PG. 31 
Firth Sterling, Inc., Pittsburgh 30, 

P 


3113 Forbes S., 


a 
General Cement Mig. Co., 919 Taylor Ave., Rockford, 


iW. 
Hommel Co,., 9., 209-213 Fourth Pittsburgh, 
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St. John X-Ray Laboratory, Califon, N. J 

Samples Machine Co., A. M., 208 Tazewell Place, 
Knoxville 18, Tenn 

TECHNICAL ASSOCIATES 140 W 
Ave., Burbonk, Calif. ADV, PG, 114 

Technical Operations, inc., 6 Schouler Court, 
ton 74, Moss 

Tracerlab, Inc 

Whitehead & Ho 
ark 1,N. J 

X-Ray Dept. of General Electric Co., 
Ave., Milwaukee, Wis 


DOSIMETERS—-G-M 


Admiral Corp., 3800 
it 


1226-38 Flush- 
180 


Burbonk, 
24 Plaza, Park Forest, 


6427 Etzel Ave., St. Louls 


Palo 


Providencia 
Arling- 


130 High St., 
1g Co., The 


Boston 10, Mass. 
, 275 Sussex Ave., New- 


4855 Electric 


W. Cortland St., Chicago 47, 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 180 

Baldwin instrument Co., Ltd., Brooklands 
Dartford, Kent, England 

BAR-RAY PRODUCTS, INC., 
aa, 4. ¥ ADV. PG. 48 

EL- ~~? INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 


Works, 


209 25th St., Brooklyn 
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Falk & Co., 
1, England 

Technical Specialties, 
lumbus 15, Ohle 

Traceriab, inc., 130 High St., Boston 10, Moss. 

VICTOREEN INSTRUMENT cé., 5806 Hough Ave., 
Cleveland 3, Ohle. ADV PG. 123 


DOSIMETERS—Glass 


CORNING GLASS WORKS, Coming, N. Y. 
PG. 118 


ltd., M., 5 Victoria St., London, $. W. 


inc., 50 W. Maple St., Ce- 


ADY. 


PENBERTHY INSTRUMENT CO, HI-D DivV., 
South, Seattle 8, Wash ADV. PG. 169 


DOSIMETERS—lon Chamber 


, 211 Chice Ave., El Monte, 


4301 6th 


American Electronics, inc 
Calif 

Baidwin instrument Co., Ltd., Brooklands 
Dartford, Kent, England 

BAR-RAY PRODUCTS, INC., 
32, N.Y ADV. PG. 48 

Beckman, inc., Amold O., 
Pasadena, Calif 

Bendix Aviation 


Works, 


209 25th St., Brookiyn 


1020 Mission St., South 


Corp., Cincinnati Div., 203 W. 
Third St., Cincinnati 2, Ohio 

CAMBRIDGE INSTRUMENT CO., INC , 3093 Grand 
oe Terminal, New York i7, N.Y. ADV. PG. 
15 

CHATHAM CSCHRSINES corr., 
ADV 

Cinema Forovislen Ltd., 
5. E. 26, England 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, il ADV PG 89 

Devtron Engineering, 1 Winsiow St., 


Livingston, N. J 


Worsley Bridge Rd., London, 


Chicago 
Redwood City, 


ali 
ELECTROMATION CO., 116 5 
bank, Calif. ADV. PG. 152 
EL-TRONICS, INC., 5th & Noble Sts., 
23, Pa. ADV, PG. 99 
Landsverk Electrometer Co., 
Ave., Glendale 4, Calif 
Librascope, inc 808 Western Ave 
NRD INSTRUMENT co., 
14, Mo. ADV. PG 36 
NUCLEAR INSTRUMENT & CHEMICAL CORP., 
Erie St., Chicago 10, II! ADV. PG. 109 
Pacific Transducer Corp., 11836 SW Pico Bivd., Los 
Angeles 64, Calif 
REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 Cul. 
ver Bivd., Playa de! Rey, Calif. ADV, PG. 29 
Special instruments Lob., Inc., ‘‘Spiniab,"' 312 W 
Vine Ave., Knoxville, Tenn 
Tracerlab, Inc., 130 High St 
VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohie. ADV. PG. 123 
X-Ray Dept. of General Electric Co., 
Ave., Milwaukee, Wis 


DRYERS 


PIONEER CENTRAL 
CORP., Davenport, 


DRYERS—Vacuum 


See APPARATUS—Drying, Vacuum 


ELECTRO-ANALYZERS 


ACF industries, inc., 
N 

Aloe Scientific Div. of A. $. Aloe Co., 
bury, St. Lowls 12, Mo 

Centra! Scientific Co., 1700 Irving Park Rd., 
3, 1 

Eberbach Corp., Ann Arbor, Mich 

Fisher Scientific Co., 709 Forbes 5St., 
Pa 

Hogan Laboratories, inc., 
14,N.Y¥ 

Hycon Mfg. Co 
Calif 

Larson 


Hollywood Way, Bur 
Philadelphia 
550-552 W. Garfleid 


, Glendale, Calif 
6427 Etzel Ave., St. Louis 


229 W. 


Boston 10, Mass 


4855 Electric 


DIVISION, BENDIX AVIATION 
lowe. ADV. PG. 127 


30 Church St., New York 7, 


5655 Kings- 


Chicago 


Pittsburgh 19, 


155 Perry St., New York 


2961 &. Coelerade St., Pasadena 8, 


instrument Co., 24 Orchard St., Tarrytown, 
N.Y 

LEEDS & NORTHRUP CO, 
de\lphia 44, Pa 

Precision Scientific Co., 
cago 47, Ili 

SARGENT & CO., E. H., 4647 W. Foster Ave., Chi- 
cago 30, Ii! ADV. PG. 35 

Scientific Glass Apparatus Co., Inc., 
Terroce, Bioomfield, N. J 

Servo Corp. of America, 2020 Jericho Turnpike, New 
Hyde Park, N 

Telechrome, inc BB Merrick Wd., 

Wilkens-Anderson Co., 
51. tt 

Wright Engineering Co., 
dena 1, Calif 


ELECTROLYTIC APPARATUS—Micro 


SARGENT 4 CO., E. H., 4647 W 
30, i ADV. PG. 35 


ELECTROMETERS 


Brinkman 
Great Neck, N. Y 


4970 Stenton Ave., Phila 
ADV. PG. 2, 3 


3737 W. Certiand $t., Chi- 
100 Lakewood 


Amityville, N. Y 
4525 W. Division St., Chicago 


180 E. California St., Pasa- 


Foster St., Chicago 


Instruments, inc 380 


’ Great Neck Rd, 


D-29 





ELECTROMETERS 





3093 Grand 
ADY. 


INSTRUMENT CO., INC, 
New York 17, WN Y 


CAMBRIDGE 
Central Terminal, 
PG. 150 

ee INSTRUMENT, Archbold, Pa. ADV. PG 


DETECTOLAS, INC., 6544 N. Sheridan Rd., Chicago 
26, 111. ADV PG a9 

gL. TRONICS, INC., Sth & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 99 
ENERAL ELECTRIC CO., 

ADV. PG. 149 

31868 Carnegie Ave 


TUBE DEPT., Schenectady 
5,N,Y 
Keithley Instruments, 
Ohle 
Landsverk 
Ave., Glendale 4, 
Marion yh instrument Co., 
chester, 
MEASU Ment ENGINEERING LTD., Ar 
torio, Canada. ADV, PG. 170 
MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne Windrim Aves,, Phila 
delphia 44, Pa ADV. PG. Back Cover 
Radiation industries Co., Bex 232 Brookhaven, 
N_Y 


Cleveland, 


Electrometer Co., 550-55 w 


Calif 


Garfield 
Greiner Field, Man 


nprior, Or 


Rawson Electrical Instrument Co., 114 Potter St., 
Cambridge 42, Mass 

Research Electronics Laboratory, Roslyn, Pa 

Sensitive Research Instrument Corp., 310 Main St., 
New Rochelle, N.Y 

Special instruments Laborotory, Inc., 
312 W. Vine Ave., Knoxville, Tenn 

Trott Electronics Co., 27 Gorham St., 
N 

Vacuum-Electronic Engineering Co 
New Hyde Park, N.Y 

VICTOREEN INSTRUMENT CO., 58046 
Cleveland 3, Ohle ADV. PG. 123 

Welch Scientific Co., W. M., 1515 Sedgw 
Chicago 10, Ill 

Wright Engineering Co., 
dena |, Calif 


ELECTROMETERS—Vibrating Reed 


APPLIED PHYSICS CORP., 342 Colorado Bivd., Pa 
dena 1, Calif ADV. PG. 95 
Curtiss-Wright Co., Electronics 


Spiniob 
Rochester 5, 
846 Denton Ave., 
Hough Ave 


ck Ave 


180 E. California St., Pasa 


Div., Carlstadt, 


(AMERICAN TRADAIR 
Long Island City 6, N. Y 


N. J. 

EKCO ELECTRONICS LTD., 
CORP.), 34-01 30th St, 
ADV. PG, 104 

Marconi Instruments Lid., 44 New St., New York 4, 

N.Y 

MEASUREMENT ENGINEERING LTD., Arnprior, Or 
tarlo, Conada. ADV. PG 70 


ENGINEERING & DESIGN SERVICES 
—Nuclear, Radioactivity 


ACF Industries, Inc., 30 Church St 
N.Y 
ACOUSTICA ASSOCIATES, INC., Shore Rd., 
wood Landing, * Y ADV. PG. 166 
ADVANCED SCIENTIFIC TECHNIQUES RESEARCH 
ASSOCIATES, P. ©. Box 63, Milford, Cenr 
ADV. PG. 166 
Air Associates, Inc 
Joyce St., Gronge, 
Alco Products, Inc 
Allied Engineering 
meda, Calif 
AMERAY CORP., Route 
PG. 54 
American Electronics, Inc 
Calif 
AMERICAN TURBINE CORP, 52 W 
York 5, N.Y ADV. PG. 148 
ATOMIC RESEARCH LABORATORY 
Bivd., Los Angeles 34, Calif ADV 
Austin Co., 16112 Euctid Ave 
BABCOCK & WILCOX CO 161 E, 42r 
York, N. Y. ADV. PG. 8, 9 
Bechtel Corp., 220 Bush St San Francisco, Calif 
BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC 
2200 Wright Ave., Ri Calif ADV. PG 
142 
Blorksten Research Labs., P. O. Box 265, M 
is 
Blaw-Knox Co , Chemical Plonts Div., 
Duquesne Bivd., Pittsburgh 22, Pa 
Budd Co., The, Nuclear 
32, Pa 
Burgess Battery Co., Battery Div.. Free 
Catalytic Construction Co 1528 Wal 
delphia, Pa 
CENTRAL RESEARCH 
Minn ADV. PG. 64 
Cook Electric Co., 2700 Southport Ave 


New York 7 


Glen 


Cleve 


chmond, 


{ 


Energy Div., 


LABORATORIES, 
"7 


Archbald, Pa 


WH 
DAYSTROM INSTRUMENT 
101 


DETECTOLAB, INC., 6544 N. Sheridan 
26, Il ADV. PG. a9 

Ebasco Service inc., 2 Rector St 

Eberline Instrument Div. of Reyno 
gineering Co., Inc., P. O. Bo 
NM 


Eichner instruments, L. © 19 Sebago St.. Clifton 


(AMERICAN TRADAIR 
Long Island City 6. N.Y 


NJ 
EKCO ELECTRONICS LTD 
CORP.), 34-01 30th St 

ADV. PG. 104 
Electronic Engineer ( 
Alvarado St., Los Angele 


D-30 


f Ca vial 180 § 


Electronic Tube Corp., 1200 E. Mermaid Lane, Phila 
deiphia 18, Pa 

Eim Laboratories, 
N.Y 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADY. PG. 99 

Sagiecoee aaa of America, 201 Grove St., West 
field, 

FOSTER WHEELER CORP., NUCLEAR POWER PROJECT, 
165 Broadwoy, New York 6, N. Y ADV. PG. 11 

General Electric Co., Atomic Power Equipment Dept 
2900 Campbell Ave., Schenectady 6, N. Y 

General Nuclear Corp., 550 Fifth Ave., New York 
26, N.Y 

Gray Scientific Div., Remier Co., 2101 
San Francisco 10, Calif 

Harper Engineering Co., 
Monica, Calif 

Hoffman Laboratories, Inc., 
ics Co., 3761 S. Hill St., 

Horizons, Inc., 2991 E. 79th St., 

Hycon Mfg. Co., 2961 E. Colorado St., 
Calif 

Isotope Accessories Co., Box 
Pa 

Jacobs Instrument Co., 
Bethesda, Md 

JORDAN ELECTRONICS, 3025 W. Mission Rd., Al 
hambra, Calif ADV, PG. 107 

Kahle Engineering Co., 1307 Seventh St., 
Bergen, N. J 

Kaiser Engineers, Div. of Henry J. Kaiser Co., 
Bidg., Oakiand 12, Calif 

KEWAUNEE MFG. CO., 5083 § 
Mich ADV. PG. 106 

Kidde Nuclear Laboratories, Walter, 9 
Ave., Garden City, N. Y 

Knapp Mills, inc., 23-15 Bor 
City 1, N.Y 

LANDAUER, JR. & CO., ®. S., 
i ADV. PG. 164 

Landsverk Electrometer 
Ave., Glendale 4, Calif 

Little, Inc., Arthur D., Acorn Park, Cambr 
Mass 

Mallory & Co., Inc., P. R., 
Indianapolis 6, Ind 

Menlo Research Laboratory, Menlo Park, Calif 

Moloney Electric Co., 5390 Bircher Bivd., St 
20, Mo 

Monaghan Co., Inc., J. J., 500 Alcott St., Denver, 
Colo 

NRD INSTRUMENT CO., 
14, Mo ADV. PG 46 

NATIONAL RESEARCH CORP., 70 Memorial 
Cambridge 42, Mass ADV. PG. 147 

NUCLEAR Biophysics CORP., 61 Broadway, New 
York 6, N. Y. ADV. PG. 164 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 New 
St., White Piains, N. Y ADV. PG. 16 

Nuclear Engineering Ltd., Greenwich Metal 
London, S. E. 7, England 

NUCLEAR MEASUREMENTS CORP 
Ave., indianapolis 18, Ind ADV. PG. 126 

NUCLEAR SCIENCE & ENGINEERING CORP., P. O 
Box 1091, Pittsburgh 36, Poa ADV. PG. 159 

PACKARD INSTRUMENT CO., P. ©. Box 428, la 
Grange, til ADV. PG. 143 

Pantatron a 26 Savage Gardens, 
3, Engle 

RADIATION. INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21! ADV. PG. 117 

Radioactive Products, inc., 2421 Wolcott, Ferndale 


18 South Broadway, Dobbs Ferry, 


Bryant St., 


2330 Michigan Ave., Santa 
Sub of Hoffman Electron 
Los Angeles 7, Colif 
Cleveland, Ohio 
Pasadena 8, 


5458, Philadelphia 43, 


4718 Bethesda Ave., 


North 
Kaiser 


Center St., Adrian, 


5 Stewart 
en Ave Long Island 
24 Plaza, Park Forest, 
Co., 550 

jge 42 


3029 E. Washington St., 


Louis 


6427 Etzel Ave., St. Louis 


Drive 


Works 


2460 WN. Arlingtor 


London, E. ¢ 


Mich 

RAY-PROOF CORP., 513 W. 54th St., New York 
N.Y ADV. PG. 97 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif ADV. PG. 29 

Research Specialties Co., 1148 Walnut St., Berkeley 
7, Cal 

Rosenberg Associates, Pau!, 100 
Vernon, N. Y 

St. John X-Ray Laboratory, Califon, N, J 

Specialty Engineering Div. of Specialty Assemt 
& Packing Co., 79 Clifton Place, Brooklyn 38, N. Y 

SPINCO MFG. CO., INC., 2632-36 W. Cumberla 
St., Philadelphia 32, Pa ADV. PG. 177 

Stone & Webster Engineering Corp., 90 Broad St 
New York 5, N, Y 

TECHNICAL MEASUREMENT CORP 140 
New Haven, Conn. ADV. PG. 49 

Technical Operations, Inc., 6 Schouler Court, Ari 
ton 74, Mass 

Technical Specialties, In 50 W Mor 
Columbus 15, Ohio 

Televiso Corp., 1415 Golf Rd Des Plaines 

Tracerlab, Inc., 130 High St Boston 10, Mass 

Trott Electronics Co., 27 orham St., Rochester 
N Y 

U. $. RADIUM CORP., 535 Peor! St., New 
N.Y ADV. PG. 140 ? 

J). S. Testing Co., Hoboken, N. J 

Atomics Corp 19 E. 48th St 


Stevens Ave Mt 


Sint 
vtate 


York 7 


Universa New Y k 
17,N_Y 

VICTOREEN INSTRUMENT CO 5806 Hough Ave 
Cleveland 3, Ohio ADV. PG. 123 

VITRO CORP. OF AMERICA, 26! Madiso 
New York 16. N.Y ADV. PG 

WESTINGHOUSE ELECTRIC CORP., P 
Pittsburgh 30, Pa ADV. PG. 3 } 


ENGRAVERS 


See MACHINES 


©. Box 


Engraving 


1955-1956 DIRECTORY of 


EXPANSION UNITS 


Cook Electric Co., 2700 Southport Ave., Chicago 14, 
iW 

Fulton Syiphon Div., 
Knoxville |, Tenn 

Shamban & Co., 
Culver City, Calif 

Solar Aircraft Co., 
12, Calif 

U. S. Gasket Co., Fiuorocarbon Products, Inc ~~ = 
600 N. 10th St., Camden 1, N. J 

Zallea Brothers, 800 Locust St , Wilmington, Del 


FANS—Cooling 


2312 Superior Ave., 


Robertshaw-Fulton Controls Co., 


11617 W. Jefferson Bivd., 


2200 Pacific Highway, San Diego 


Air Controls, Inc., Cleveland 
14, Ohio 

Air Marine Motors, 
ville, N. ¥ 

American Mochine Products Co., Marshalitown, lowe 

Clarage Fan Co., 710 Porter St., Kalamazoo, Mich 

Dayton Electric Mfg. Co., 126 $. Oakley Bivd., Chi- 
cago 12, Ill 

DeBothezat Fons Div., American Machine & Metals, 
inc., East Moline, til 

Eastern Air Devices, Inc., 
N.H 

Emerson -Sack-Warner 
Somerville, Mass 

Fasco Industries, Inc 

lig Electric Ventilating Co., 2850 N 
Chicago 41, Ill 

International Engineering, Inc., 
Dayton, Ohio 

Iron Fireman Mfg. Co., Electronics Div., 
east Ninth Ave., Portland 2, Ore 

Joy Mig. Co., Oliver Bidg., Pittsburgh 22, Pa 

Robbins & Myers, inc., 1345 Lagonda Ave., 
field, Ohio 

Rotron Mfg. Co 
se 

Sanders Associates, Inc Nashua, 

Trane Company, The, La Crosse, Wis 

WESTINGHOUSE ELECTRIC CORP., P. O 
Pittsburgh 30, Pa ADV. PG. 32, 33 


Inc., 369 Bay View Ave., Amity 


385 Central Ave., Dover, 


Corp., 85 Washington St 
, Rochester 2, N. Y 
Crawford Ave., 


1200 Bolander Ave., 


2838 South: 


Spring 


7 Schoonmoker Lane, Woodstock, 


N.H 


FANS—Exhaust 

Air Controis, Inc., 2312 Superior Ave., Cleveland 
14, Ohio 

Air Marine Motors, In 
ville, N 

American Agile Corp., P. O. Box 168, Bedford, 

Americon Air Filter Co., 215 Central Ave 
ville 8, Ky 

American Machine Products 

BAR-RAY PRODUCTS, INC., 
pa, Oe ¥ ADV. PG. 48 

Century Fan & Ventilator Co., 
ford, Conn 

Clarage Fan Co., 

Dayton Electric Mfg. Co., 


369 Bay View Ave., Amity- 
Ohie 


Louvis- 


Co Marshalitown owa 
209 25th St., Brooklyn 
25 Cedar St., Stam 
719 Porter St., Kalamazoo, Mich 
126 S§. Oakley Bivd., Chi 
cago 12, III 
DeBothezat Fans Div 
nc., East Moline 
DeVilbiss Co., 300 Phillips Ave Toledo 
Eastern Air Devices, Inc., 385 Central Ave 
N_H 
Emerson-Sack-Warner Corp., 
Somerville, Mass 
Fasco Industries, Inc., Rochester 2, N. Y 
Hamilton Mfg. Co Two Rivers, W 
Hirschman-Pohie Co., Inc., 115 Lent Ave., 
N 
llg Electric Ventilating Co., 2850 N 
Chicago 41, Ill 
International Engineering, |n« 1200 Bo 
Deyton, Ohio 
Joy Mfg. Co., Oliver Bidg., Pittsburgh 
Laboratory Furniture Co., Inc 
Mineola, N. Y¥ 
: ard Co ! f 
ty 4, N J 
Redmond Co., In Owos h 
Robbins & Myers, Inc., le 
field, Ohio 
Rotron Mfg. Co., 
N.Y 
Trane Company, The, La Crosse Wis 
United States Air Conditioning p 
SE, of 33rd, Minneapolis 14, Minn 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Po. ADV. PG. 32, 33 
X-Ray Dept. of General Electric Co., 55 Electric 
Ave., Milwaukee, Wis 


American Machine Metals, 


Ohio 


Dover 


LeRoy, 
Crawford Ave., 


ander Ave., 


gyonda Ave., Spring 


7 Schoonmaker Lane, Woodstock 


Como Ave 


FANS—Supply 


American Machine Products Co Marsh town. lowa 

Century Fan & Ventilator Co., 25 Cedar St , Stem 
ford, Conn 

710 Porter St., Kalamazoo, Mich 

126 S$. Oakley Bivd., Ch 


Clarage Fan Co 
syton Electr Mig. Co 
30 12 | 
DeBothezat Fans Div American Mach 
, East Moline 
Eastern Air Devices, inc 385 
YH 
merson-Sock-Warner Corp 


Somerville, Mass 


ne & Metals 
Central Ave., Dover, 
85 Washington St 


Fasco Industries, Inc., Rochester 2, N. Y 
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NUCLEAR AND ALLIED PRODUCTS 


lig Electric Ventilating Co., 2850 N. Crawford Ave., 
Chicago 41, til 

Joy Mfg. Co., Oliver Bidg., Pittsburgh 22, Pa 

Robbins & Myers, inc., 1345 Lagonda Ave., Spring- 
fieid, Ohio 

United Stotes Air Conditioning Corp., Como Ave., 
S. E., at 33rd St., Minneapolis 14, Minn 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa. ADV. PG 32, 33 


FILM BADGES 
See DOSIMETERS—Film Badge 


FILTER DISKS 


Ace Glass, Inc., Vineland, N. J, 

Cambridge Filter Corp., 738 Erie Bivd., E., Syracuse, 
N. Y 

Eaton-Dikeman Co., Mount Holly Springs, Po. 

Erte! Engineering Corp., Kingston 31, N. Y 

Kohn & Co., Inc., 541 Windsor St., Hartford 1, Conn. 

Micro Metallic Corp., 30 Sea Cliff Ave., Gien Cove, 
N.Y 

Millipore Filter Corp., 36 Pleasant St., 
72, Mass 

Newark Wire Cloth Co., 351 
4,N.J 

Pall Filtration Companies, 
Cove, N. Y 

Schleicher & Schuell Co., Corl, 

U. S. Hoffman Machinery Corp., 
New York, N.Y 

Wokefield Industries, 


Watertown 
Verona Ave., Newark 
30 Sea Cliff Ave., Glen 


Keene, N. H 
105 Fourth Ave., 


inc., 5108 Grpve St., Skokie, 


Whitehead & Hoag Co., The, 275 Sussex Ave., 
Newark 1, N. J 


FILTER PRESSES—tLaboratory 


Bowser Technical Refrigeration Div. of Bowser, Inc., 


T Conn 


Fred S., 1 Chatham Rd., 


erryville, 


Carver Inc., Summit, N. J. 


Erte! Engineering Corp., Kingston 31, N. Y 
230 48th St., 


ndependent Filter Press Co., inc., 
Brooklyn, N. Y 
Filters Div., & Tolhurst Centrifugals Div., 
American Machine & Metals, Inc., East Moline, II! 
Sethco Mfg. Co., 70-78 Willoughby St., Brooklyn 1, 
Y 


Niagora 


808 Hamilton St., N. J 


D. R., Batavia, Ili 


Shriver & Co., Inc., Harrison, 


Sperry & Co., 


FILTERS—Air 


Air Conversion Research Corp., 
Chicago 18, ili 

Air-Maze Corp., 

Air & Refrigeration Corp., 
York 17, N.Y 

Allied Engineering Co 
Calif 


3150 N. Lincoln Ave 

25000 Miles Rd., Cleveland, Ohio 
439 Madison Ave., New 
2006 Clement Ave., Alameda, 


American Air Filter Co., Louis- 
ville 8, Ky 
Anderson Co 
Oh *) 
: srium Steel Corp., 25 Broad St., New York 4, N. Y 
am artes Filter Corp., 738 Erie Bivd., E., Syracuse, 
N 
eavenn Corp., 
Continentai Air Filters, inc., 
e, Ky 
Engineering Corp., 
Conn 
biss Co., 
Industrial Corp., 
Charles, 


215 Central Ave., 


V. D., 1935 W. 96th St., Cleveland 2, 


2100 Arch St., Philadelphia 3, Pa 
2520 Heim St., Louis 
85 S. Vine St., Meriden, 
300 Phillips Ave., Toledo, Ohio 

100 8th St., Passaic, N. J 
850 Passaic St., East New 


Drico 
Engelhard, Inc., 
ork, N. J 
Fisher Governor Co., Marshalltown, lowa 
FLANDERS MILLS, INC., Riverhead, N. Y 
168 
Forro Scientific Co., 832 Lincoln St., 
& Oil Industry Laboratories, inc., 
rvington 11, N. J 
poodyeor Tire & Rubber Co., 
Hankison Corp., 410 Biltmore Bidg., 
ve 
n & Co., Inc 
KEWAUNGE MFG co., 
Mich ADV. PG. 106 
rd Co. Inc., P. M., 
ty4_N.J 
cro Metallic Corp 


ADV. PG 


Evanston, Ii! 
2 Paine Ave., 


Akron, Ohio 
Pittsburgh 16, 


541 Windsor St., Hartford 1, Conn 
5083 $. Center St., Adrian, 
125 Monitor St 


Jersey 


30 Sea Cliff Ave., Glen Cove, 


pore Filter Corp., 36 Pleasant St., Watertown 
72, Mass 
ne Safety Appliances Co., 201 N, Braddock Ave., 
ttsburgh 8, Pa 
tration Companies, 
N Y 
Mfg. Co., 


30 Sea Cliff Ave., Glen 


Medical Sales Dept., Waltham 
Products 

] on, W 
Sethco Mfa. Co., 


Corp., 1015 E. Washington Ave., 


70-78 Willoughby St., Brooklyn 1, 
NY 

STAPLEX CO., THE, AIR SAMPLER DiV., 775 Fifth 
Ave., Brooklyn 32, N. Y. ADV, PG. 158 

Thordorson-Meissner Mfg. Divs., Mt. Carmel, It! 

Trion, Inc., 1000 Island Ave., McKees Rocks, Pa 

uU. § Machinery Corp., 105 Fourth Ave., 


New York. N. Y 


Hoffman 


FLUXMETERS 





Waterman Engineering Co., 725 Custer Ave., Evans- 
ton, til 

Western Precipitation Corp., 1004 W. Ninth St., Los 
Angeles 15, Calif 

Winder Aircraft Corp., 
2397, Lakeland, Fla. 


FILTERS—Asbestos 


Cambridge Filter Corp., 738 Erie Bivd., E 
N.Y 


Lakeland Div., P. O. Box 


, Syracuse, 


Kingston 31, 
Riverhead, N. Y. 


Erte! Engineering Corp., 

FLANDERS MILLS, INC, 
168 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

Shriver & Co., inc., 808 Hamilton St., Harrison, N, J. 

Sperry & Co., D. R., Batavia, Iii. 


FILTERS—Cotton 


Air Conversion Research Corp., 3150 N. Lincoln Ave., 
Chicago 18, III 

General Scientific Equipment Co., 
ton St., Philadelphia 32, Pa. 

Schleicher & Schuell Co., Carl, Keene, 

Sethco Mfg, Co., 70-78 Willoughby St., 
N.Y 


“iov. PG. 


2700 W. Hunting- 


N. H 
Brooklyn 1, 


Sperry & Co., D. R., Batavia, 

TERRISS DIV. OF ‘CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
ADV. PG. 171 

U. S. Hoffman 
New York, N 

U. S. Rubber . , 1230 Avenue of the Americas, 
York 20, N 


FILTERS—Metallic 


Air Conversion Research Corp., 3150 N 
Chicago 18, Ill 

Air-Maze Corp., 

Baird Associates, Inc., 
38, Mass 

Cuno Engineering Corp., 
Conn 

Firth Sterling, inc., 
Pa 

Kahn & Co., Inc., 541 Windsor St., Hartford 1, Conn 

Marvel Engineering Co., 625 W. Jackson Bivd., Chi 
cago 6, ill 

Micro Metallic Corp 
N. Y 

Newark Wire Cloth Co., 351 
4,N. J 

Niagara Filters Div., & Tothurst Centrifugals Div 
American Machine & Metals, inc., East Moline, Ili 

Nucleor Engineering Lid., Greenwich Metal Works, 
London, S. E. 7, England 

Pall Filtration Companies, 
Cove, N. Y¥ 

Shriver & Co., Inc 

Sperry & Co., D. R 

Winder Aircraft Corp., 
2397, Lakeland, Fila 


FILTERS—Paper 


Air Conversion Research Corp., 3150 N. Lincoln Ave., 
Chicago |! i 
Angel & Co., Inc., 

York, N. Y 
Bowser Technical Refrigeration Div 
Terryville, Conn 
Cambridge Filter Corp., 
N.Y 


Machinery Corp., 105 Fourth Ave., 


New 


Lincoln Ave., 


25000 Miles Rd., Cleveland, Ohlo 
33 University Rd., Cambridge 


85 S$. Vine St., Meriden, 


3113 Forbes St., Pittsburgh 30, 


30 Sea Cliff Ave., Glen Cove, 


Verona Ave., Newark 


30 Sea Cliff Ave., Glen 
, 808 Hamilton St., N. J 
Batavia, Iii 

Lakeland Div., 


Harrison, 


P. O. Box 


H. Reeve, 52 Duane St., New 


of Bowser, Inc 


738 Erle Bivd., E., Syracuse, 
Mount Holly Springs, Pa 
Kingston 31, N. Y 
Riverhead, N. Y 


Eaton-Dikeman Co., 

Ertel Engineering Corp., 

FLANDERS MILLS, INC., 
168 

Schleicher & Schuell Co., Carl, Keene, N 

Shriver & Co., Inc., 808 Hamilton St., Harrison, 

Sperry & Co., D , Botavia, ill 

STAPLEX CO., THE, AIR SAMPLER DIV., 
Ave., Brooklyn 32, N. Y ADV. PG 

U. §S. Hoffman Machinery Corp., 105 Fourth Ave., 
New York, N.Y 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


FILTERS—Radiation 


See ABSORBERS—Radiation 


FILTERS—Rubber 


Shriver & Co., inc., 808 Hamilton St 

Sperry & Co., D. #., Batavia, Iii 

U. S. Rubber Co., 1230 Avenue of the Americas, 
York 20, N. ¥ 


FILTERS—Synthetic Fibre 


25000 Miles Rd., Cleveland, Ohio 
Reeve, 52 Duone St., New 


ADV. PG 


N. J 


775 Fifth 
8 


Harrison, N. J 


New 


Air-Maze Corp., 

Ange! & Co., Inc., H 
York 7, N. ¥ 

Cambridge F 
N.Y 

Drico industrial Cerp., 100 Bth St., Passaic, 

Erte! Engineering Corp., Kingston 31, N. Y¥ 

FLANDERS MILLS, INC., Riverhead, N. Y 
148 


iter Corp., 738 Erie Bivd., E., Syracuse, 
N.J 


ADV. PG 
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Schleicher & Schuell Co., Carl, Keene, N 
Sethco Mfg. Co., 70-78 Willoughby St 
N.Y 
Shriver & Co., Inc., 808 Hamilton St., 
Sperry & Co., D. &., Batavia, iI! 
U. S. Hoffman Machinery Corp., 
New York, N.Y. 
U. S. Rubber Co., 
York 20, N.Y 
Varniton Co., 416 N. Varney S&t., 


Brooklyn 1, 


Harrison, N. J 


105 Fourth Ave 


1230 Avenue of the Americas, New 


Burbonk, Calif 


FIRE DETECTION SYSTEMS 


Autocall Co., Shelby, Ohio 
Connecticut Telephone & 
t., Meriden, Conn 
Couch Co., Inc., $. H., North Quincy 71, Mess 
Edison, inc., Thomas A., Instrument Div., 
Orange, N. J 
Electronics Corp 

bridge 42, Mass 
Larson instrument Co., 24 Orcherd St., 
N 


Electric Co., 70 Britannia 


West 


of America, 77 Broadwoy, Cam 


Tarrytown, 

Marion Electrical instrument Co., Greiner Field, Man- 
chester, N. H 

Simmonds Aerocessories, inc., 105 White Plains Rd., 
Tarrytown, N. Y 

SPINCO MFG. CO., INC., 
St., Philadelphia 32, Pa 

Worner Electronic Devices, 


FITTINGS—-Flared Tube 


CRAWFORD FITTING CO., 884 E 

land 10, Ohio, ADV. PG, 92 

Dow Chemical Co., Midland, Mich 

TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
ADV. PG. 171 

Imperial Brass Mfg. Co., 
Chicago 7, Ii! 

Special Screw Products Co., 


FLOORING—Acid-proof 


Acme Brick Co., P. O. Box 425, Fort Worth 1, 

Atlas Mineral Products Co., 131 Norman St., 
town, Pa 

Carboline Co., 331 Thornton, St 

Electro Chemical Engineering & Mfg. Co., 
St., Emmaus, Pa 

Johns-Manville, 22 E. 40th St., New York 16, N.Y 

Knopp Mills, inc., 23-15 Borden Ave., Long island 
City, N. ¥ 

Knight, Maurice A., 171 Kelly Ave., 

Kroftile Co., Niles, Calif 

Nationel Carbon Co., A Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y 

Nukem Products Corp., 111 Colgate Ave., Buffalo 
20, N.Y 

Rubber & Plastics Compounds Co., Inc., 30 Rocke- 
feller Plaza, New York 20, N.Y 

Sonneborn Sons, Inc., L., 404 Fourth Ave 
16, N.Y 

U. S. Stoneware Co., 


FLOORING—Asphalt 


Armstrong Cork Co., 1010 Concord St 

Garon Products Co., Paoli, Pa 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

Sonneborn Sons, inc., L., 404 Fourth Ave., New York 
16, N 


FLOORING—Linoleum 


1010 Concord St., 


2632-36 W. Cumberiand 
ADV. PG. 177 
Rankin, iil 


140th St., Cleve 


1200 W. Harrison St., 


Bedford, Ohio 


Texos 
° Mertz 
Louis 19, Mo 

750 Broad 


Akron, Obie 


New York 


Akron 9, Ohio 


, Lancaster, Pa 


Armstrong Cork Co., 


FLOORING—Rubber 


Armstrong Cork Co., 1010 Concord St 

Garon Products Co., Paoli, Pa 

Goodyear Tire & Rubber Co Akron 

Minor Rubber Co., 49 Ackerman St., 

U. S$. Rubber Co., 1230 Aver 
York 20,N_Y 


FLUOROMETERS 


Coleman 
wood, Ii! 

Eichner instruments, L. C., 19 
N 

Farrand Optical Co., Inc., 
St., New York 70, N. Y 

Fisher Scientific Co., 709 Forbes St, 


Lancaster, Pa 


Lancaster, Pa 


Ohle 
Bloomfield, N. J 


@ of the Americar, New 


Instruments, Inc 318 Madison St., May 


Sebago St., Clifton, 


Bronx Bivd. ot E. 238th 


Pittsburgh 19, 


a 
JARRELL-ASH CO., 
ADV. PG. 148 
Phoenix Precision instrument Co., 
St., Philadeiphia, Pa 

Photovolt Corp., 95 Madison Ave 
N_Y 

Scientific Glass Apparatus Co., Inc 100 | 
Terrace, Bloomfield, N, J 


FLUXMETERS—Magnetic 


CAMBRIDGE INSTRUMENT CO., INC., 3099 
Central Terminal, New York 17, N. Y ADV. PG 


150 


26 Farwell St., Newtonville, Mass 
3803-05 WN. Sth 
New York 16, 


ikewood 


Grond 


D-31 





FOILS 





DYNA-EMPIRE, INC 75 Stewart Ave 
City, MN. Y. ADV. PG. 163 

General Electric Co., Apparatus Soles Div., 1 
Rd., Schenectady 5, N. ¥ 

isotopes Speciaities Co., 703 $. Main St., Burbank, 
Calif. 

Marion Electrical Instrument Co., 
chester, N. Hf 

MEASUREMENT ENGINEERING LTD., 
tario, Conada. ADV, PG. 170 

Nuclear Magnetics Corp., 154 Boylston St., 
Mass, 

Rawson Electrical instrument Co., 
Cambridge 42, Mass 
Rubicon Co., Ridge Ave 

32, Pa 
Sensitive Research instrument Corp., 
New Rochelle, N. ¥ 


FOILS—Radiation Measuring 


CANADIAN RADIUM & URANIUM CORP., 530 Fifth 
Ave., New York 20, N.Y ADV. PG. 112 

METALS & CONTROLS CORP., GENERAL PLATE Div., 
Attleboro, Mass ADV °G 29 

Perkin-Eimer Corp., Norwalk, Conn 

X-Ray Dept. of General Electric Co 
Ave, Milwaukee, Wis 


FUEL ELEMENT FABRICATION— 
Nuclear 


BABCOCK & WILCOX CO., 16! E 
York 17, N.Y ADV. PG. 8,9 

Combustion Engineering, Inc., 
New York 18, N.Y 

Cook Electric Co., 2700 Southport Ave., 
i 

Firth Sterling, Inc., 


Garden 


River 


Greiner Field, Man- 
Arnprior, On 
Boston, 
114 Potter St., 


& 35th St., Philadeiphia 


310 Main S., 


4855 Electric 


42nd St., New 
200 Madison Ave., 
Chicago 14, 
3113 Forbes St., Pittsburgh 30, 


Pa 

GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
ray DEPT., 2900 Campbell Ave., Schenectady 

Y ADV PG. 56, 135 

mevais & CONTROLS CORP., GENERAL PLATE DivV., 
Attleboro, Mass ADV PG 29 

NATIONAL LEAD CO., 11! Broadway, 

ADV, PG. 52 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 New 
St., White Piains, N.Y ADV. PG. 16 

Nuclear Metals, inc., 155 Massachusetts Ave., Cam 
bridge 39, Mass 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN. 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

WESTINGHOUSE ELECTRIC CORP, P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 2, 33 


FUME HOODS 


Accurate Sheet Metal & Mig 
wavukee Ave., Chicago 47, II! 

Allied Engineering Co., 2006 Cle 
Calif 

Aloe Scientific Div., A. S$. Aloe Co., 5655 Kings- 
bury Bivd., St. Louls 12, Me 

AMERAY CORP., Rovte 46 
PG. 54 

BAR-RAY PRODUCTS, INC., 209 25th S&t., 
32,N.Y. ADV. PG. 48 

BLICKMAN, INC., &, 79 00 
hawken, N. J ADV. PG 

Brighton Copper Works 
cinnati 4, Ohie 

Brown Morse Co., Muskegon, Mich 

Chicago Apparatus Co 1735 N 
cago 22, II! 

Cooper Co., D. C., 

Electro Chemical Engineer 
St., Emmaus, Poa 

Ess Instrument Co., 98 5. Washington Ave., 
field, N 

Fisher Scientific Co., 709 Forbes St., 
Po 

Hamilton Mfg. Co Two vers, Wis 

KEWAUNEE MFG. CO., 5083 5S. Center St 
Mich ADV. PG 4 

Laboratory Furniture Ce C., ie) Box 590 
Mineolo, N 

Lennard Ca., | 
City 4, N. J 

Metalab Equipment Cor y Duffy Ave., 
ville, N. Y 

Nuclear Engineering Lid 
London, $. F. 7 England 

Pantatron Lid., 26 Sevage Gardens 
England 

RAY-PROOF CORP., 513 W 
N.Y ADV. PG. 97 

Watson Mfg. Co., In J 


FURNACES—Combustion, High 
Temperature 


American » Furnace Co 130 Spring St., Ellze 
beth, N 

BABCOCK FY witcox co., 161 E— 
York 17, N.Y ADV. PG. 8, 9 

Brinkmon instruments, inc., 380 Great 
Great Neck, N.Y 

Burrell Corp., 2233 Fifth Ave 


D-32 


New York 6, 


Works, 2336-28 Mii 


ment Ave., Alameda, 
Kenvil, N. J ADV 
Brooklyn 
Gregory Ave., Wee- 


820 State Ave., Cin- 


Ashland Ave Chi 


1467 §. Michigan Ave., Chicago, 


19 & Mig. Co., 750 Broad 
Bergen 


Pittsburgh 19, 


Adrian 


Jersey 
Hicks 
Greenwich Metal Works, 
London, E. C. 3, 
54th St., New York 


umestown, N.Y 


42nd St., New 
Neck Rd., 


Pittsburgh 19, Pa 


Carrier Corp., 300 $. Geddes St., Syracuse 1, N. Y 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 1, 

Combustion Engineering Inc., 200 Madison Ave., New 
York 18, N 

Eclipse _ Engineering Co 
ford 

FOSTER WHEELER CORP., NUCLEAR POWER PROJECT, 
165 Broadwoy, New York 6,N. 7 ADV. PG. 11 

Hevi Duty Electric Co., 4212 W. Highiond Bivd., 
Milwaukee 1, Wis 

Huppert Co., K. H., 6830 S$. Cottage Grove Ave., 
Chicago 37, til, 

Kahle Engineering Co., 
. Bergen, N. J 

Kearfott Co., Inc., 1378 Main Ave., Clifton, N. J 

Laboratory Equipment Corp., St. Joseph, Mich 

Lindberg Engineering Co., 2450 W. Hubberd St., 
Chicago 12, III 

Pereny Equipment Co., 
12, Ohie 

Precision Scientific Co 
cago 47, Ill 

Riley Stoker Corp., 9 Neponset St., 

Struthers-Wells Corp., Warren, Pa 

Surface Combustion Corp., Alr 
23 Dorr, Toledo 1, Ohio 

Thermo Electric Mig Co., 465 Huff, Dubuque, lowe 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV. PG. 167 


1100 Buchanon, Rock- 


1307 Seventh St., 


North 


893 Chambers Rd., Columbus 


, 3737 W. Cortiand St., Chi- 
Worcester, Mass 


Conditioning Div., 


FURNACES—Electric 


Burrell Corp., 2223 Fifth Ave., 
Cooper Co., D. C., 1467 S$. Mich 


Pittsburgh 19, Pa 
igan Ave., Chicago, 


Engineering Co., 760 S. 13th St., Newark 
J 


Scientific Co., 709 Forbes St., Pittsburgh 19, 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Grieve-Hendry Co., 1401 
cago 7, Ill 

Hevi Duty Electric Co 
Milwaukee 1, Wis 

Huppert Co., K. H., 
Chicago 37, Ill 

Kahle Engineering Co., 
Bergen, N. J 

Lindberg Engineering Co., 
Chicago 172, Ill 

Pereny Equipment Co., 
12, Ohio 

Stewort Engineering Co., P. O. Box 
Calif 

Thermo Electric Mfg. Co., 465 Huff, Dubuque, 

U. &. Stoneware Co., Akron 9, Ohio 

Vulcan Electric Co., 88 Holten St., Danvers, Mass 

Welch Scientific Co., W. M., 1515 Sedgwick Ave., 
Chicago 10, III 

Western Gold & Platinum Co., 
Francisco, Calif 

WESTINGHOUSE ELECTRIC corp., 
Pittsburgh 30, Pa ADV. PG 

White Dental Mfg. Co., 5S. 5S., 
York 16, N.Y. 


17 W. Carroll Ave., Chi 


4212 W. Highland Bivd., 


6830 S$. Cottages Grove Ave., 


1307 Seventh St North 


2450 W. Hubbard St., 


893 Chambers Rd., Columbus 


277, Soquel, 


lowa 


589 Bryant St., San 
P. ©. Box 868, 
33 


10 E 40th St., New 


FURNACES—Laboratory 


American Gas Furnace Co., 130 Spring St., Eliza 
beth, N. J 

Boker & Co., Inc., 113 Astor St., Newark 5, N. J 

Burrell Corp., 2233 Fifth Ave., Pittsburgh 19, Pa 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, WN 

Chicago Apparatus Co., 
cago 272, til 

Cooper Co., D. C., 
Wt 

Engelhard, ~" P 
Nework, N 

Fi mee Sclontite Co 


1735 N. Ashland Ave., Chi 
1467 S. Michigan Ave., Chicago, 


Charlies, 850 Passaic St., East 


709 Forbes St., Pittsburgh 19 


@dave Hendry Co., 1401-17 W. Carroll Ave., Chi 
cago 7, Ill 

Hevi Duty Electric Co., 
Milwaukee 1, Wis 

Huppert Co., K. H., 
Chicago 37, til 

Kahle Engineering Co., 
Bergen, N 

Laboratory Equipment Corp St 

Lindberg Engineering Co., 2450 W 
Chicago 172, Ili 

Modem tLaboratory Equipment Co., 
Ave., New York 28, N. Y 

Per reny Equipment Co. , 893 Chambers Rd., 

Ohio 

Precision Scientific Co., 
190 47, Il 

SARGENT & CO., E. H., 4647 w 
} :] 4 itl Al Iv PC } 

Stewart Engineering Co., P. O. Box 277, 
Calif 

Surface Combustion Corp., 
Dorr, Toledo 1, Ohio 

Thermo Electric Mfg. Co., 465 Huff, Dubuque, lowa 

WESTINGHOUSE ELECTRIC CORP., P. ©. Box 869 
Pittsburgh 30, Pa ADV. PG. 32, 33 

Wilkens-Anderson Co., 4525 W. Division St., Chi 
go 51, it 


4212 W. Highland Bivd., 
6830 $. Cottage Grove Ave., 
1307 Seventh St., North 


Joseph, Mich 
Hubberd St., 


180911 rst 
Columbus 
3737 W. Cortland St., Ch 
Foster Ave., Chi 
Soque 


Air Conditioning Div 23 


1955-1956 DIRECTORY of 


YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. ¥. ADV. PG. 167 


FURNACES—Low Temperature 


BABCOCK & WILCOX CO., 16! 
York 17,N.Y ADV. PG. 8,9 

Combustion Engineering, inc 
New York 18, N.Y 

Cooper Co., D. C., 


E. 42nd St., New 


200 Madison Ave., 


‘ 


1467 S$. Michigan Ave., Chicago, 


Eclipse Fuel Engineering Co., 1100 Buchanan, Rock- 
ford, til 

Eisler Engineering Co., 
N 

Grieve-Hendry Co., 1401 
cago 7, Ill 

Hevi Duty Electric Co., 
Milwaukee 1, Wis 

Huppert Co., K. H., 
Chicago 37, iil 

Kohie Engineering Co., 
Bergen, N. J 

Modern Laboratory Equipment Co., 1809-11 First 
Ave., New York 28, N.Y 

Pereny Equipment Co., 893 Chombers Rd., 
12, Ohio 

Steiner-ives Co., Springfield Rd., 

Surface Combustion Corp., Aijr 
23 Dorr, Toledo 1, Ohio 

Tenney Engineering, Inc., 
Union, N. J 

Thermo Electric Mfg. Co., 465 Huff, Dubuque, 


760 S. 13th St., Newark 3, 


17 W. Carroll Ave., Chi- 


4212 W. Highland Bivd., 


6830 S$. Cottage Grove Ave., 


1307 Seventh St., North 


Columbus 


Union, N. J 
Conditioning Div., 


1090 Springfield Rd., 


lowa 


FURNACES——Microcombustion 


Brinkman Instruments, inc., 380 Great 
Great Neck, N. Y 

Fisher Scientific Co., 
Poa 

Huppert Co., K. H., 
cago 3 ADV 

SARGENT é cO., E. H., 4647 Ww Foster Ave., Chi- 
cago 30, Ill ADV. PG 35 

Surface Combustion Corp., Alr 
23 Dorr, Toledo |, Ohio 


Neck Rd., 
709 Forbes St., Pittsburgh 19, 


6650 S. Cottage Grove Ave., 


Conditioning Div., 


FURNACES—Muffle 


Americon Gas Furnace Co., 
beth, N. J 

Burrell Corp., 2233 Fifth Ave., 

Eclipse Fuel Engineering Co., 
ford, Il 

Hevi Duty Electric Co., 
Milwaukee |, Wis 

Hommel Co., ©., 209-213 Fourth Ave 
Pa 

Huppert Co., K. H., 
Chicago 37, I\i 

International Pump & Machine Works, 
ernor St., Newark 2, N. J 

Kahle Engineering Co., 
Bergen, N. J 

Lindberg Engineering Co., 
Chicago 12, III 

NATIONAL RESEARCH CORP., 70 Memorial Drive, 
Cambridge 42, Mass ADV. PG. 147 

Pereny Equipment Co., 893 Chambers Rd., Columbus 
12, Ohio 

Precision Scientific Co., 
cago 47, Ill 

Surface Combustion Corp., Alr 
23 Dorr, Toledo 1, Ohio 

Thermo Electric Mfg. Co., 465 Huff, Dubuque, lowa 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 3¢ Pa ADV. PG 372 33 

White, Dental Mfg. Co., S. S., 10 E. 40th St., New 
York 16, N.Y 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


130 Spring St., Eliza- 
Pittsburgh 19, Pa. 
1100 Buchanan, Rock- 


4212 W. Highland Bivd., 


Pittsburgh, 


6830 S$. Cottage Grove Ave., 
11-13 Gov- 


1307 Seventh St., North 


2450 W. Hubbard St., 


3737 W. Cortland St., Chi- 


Conditioning Div., 


FURNACES—Vacuum 


Brinkmon Instruments, inc., 
Greot Neck, N. Y 
Central Scientific Co 

13, tl 
dated Engineering Corp., 
Villa, Pasadena 15, Calif 
Consolidated Vacuum Corp., 1775 Mt 
Rochester 3, N. Y 
Hevi Duty Electric Co., 4212 W 
Milwaukee 1, Wis 
Huppert Ce K. H., 
Chicago 37, III 
international Pump & Machine Works, 11- 
r St., Nework 2, N 
Kahle Engineering Co., 
Bergen, N 
Kinney Mfg. Div., The New York Air Brake Co., 3529 
Washington St., Boston, Mass 
MEASUREMENT ENGINEERING LTD., Arnprior, On 
tarlo, Canada ADV. PG. 170 
NARESCO EQUIPMENT CORP., 
Newton Highlands 61, Mass 
Optical Film Engineering Co., 
Philadelphia 33, P« 
STOKES MACHINE co., J., 5500 Tabor Rd., 
deiphia 20, Pa aoe PG. 4 


380 Great Neck Rd., 


700 Irving Park Rd., Chicago 
300 N. Sierra Madre 
Read Bivd., 
Highland Bivd., 
6830 S$. Cottage Grove Ave., 
13 Gover- 


1307 Seventh St., North 


160 Charlemont St 
ADV. PG. 115 
2731 WN. 6th St., 


, 


Phila- 
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NUCLEAR AND ALLIED PRODUCTS 


Surfoce Combustion Corp., 
23 Derr, Toledo 1, Ohio 
U. S$. Stonewore Co., Akron 9, Ohio 
Vocuum-Electronic Engineering Co., 
New Hyde Park, N. Y 
Vacuum Specialties Co., 
Somerville 43, Mass 
Welch Scientific Co 
Chicago 10, il! 
WESTINGHOUSE ELECTRIC CORP., P. O 
Pittsburgh 30. Peo ADV. PG. 32, 33 


FURNITURE—Laboratory 
See Also CABINETS; HOODS; TABLE TOPS, etc, 
Dept. 


Air Conditioning Div. 


86 Denton Ave 


inc., 77 Prospect St 


W. M., 1515 Sedgwick Ave 


Box 868 


Aiden Systems Co., Alden Research Center, 
AS147, Westboro, Mass 

Aloe Scientific Div., A. S. Aloe Co., 
bury Bivd., St. Louis 12, Mo. 

Burrel! Corp., 2233 Fifth Ave., Pittsburgh 19, Po. 

Chicago Appeoratus Co., 1735 N. Ashiand Ave., Chi- 
cago 22, Ili 

Eclipse Fuel Engineering Co., 1100 Buchanan, 
ford, til 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Poa 

Hamilton Mfg. Co., Two Rivers, Wis 

Hommel Co., O., 209-213 Fourth Ave., Pittsburgh, 
Pa 

Huppert Co., K. H., 
Chicogo 37, ill, 

KEWAUNEE MFG. o.. 
Mich. ADV. PG. 10 

Leboratory Furniture o.. Inc., 
Mineola, N. Y. 

Lindberg Engineering Co., 
Chicago 12, til 

Metal Products Corp., 
N. J 


5655 Kings 


Rock- 


6830 S$. Cottage Grove Ave., 


5083 S. Center St., Adrian, 


P. O. Box 590, 
2450 W. Hubbard $t., 


48 W. 19th St., Weehawken, 

Lyon Metal 
Avrora, Il 

Metalab Equipment 
ville, N 

Peck & Harvey Mfg. Corp 
Chicago 45, tl! 

TECHNICAL SERVICE CORP., 1404 W. Market St., 
Lovisville 3, Ky. ADV PG. 126 

Thermo Electric Mig. Co., 465 Huff, em, 

Watson Mfg. Co., Inc., Jamestown, 

Welch a Co., W. M., 1815 ‘Sedgwick oe 
Chicago 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV. PG. 167 


FUSES 


Bel-Fuse, Inc., 311 Mountain Road, Union City, N. J 
British Electronic Sales Co., Inc.,, 23-03 45th Rd., 
Long Isicnd City 1, N. Y. 
Bussmonn Mfg. Co., ‘st Louis, 
CHATHAM ELECTRONICS CORP. 
ADV. PG. 10 
Federal Telephone & Radio Co., 
100 Kingsland Rd., Clitfon, N. J 
General Electric Co., Apparatus Sales Div., 
Rd., Schenectady 5, N f 
1-T-E Circuit Breaker Co., 
Philadelphia 30, Pa. 
Littelfuse inc., Des Plaines, Ii! 


GAGES 


See CONTROLS 
INDICATORS 
METERS 


GAGES—lonization 


See CHAMBERS—lonization 


GAGES—McLeod 
GAGES—Pirani 


See INDICATORS—Pressure 


GAGES—tThickness or Density, 
Radioactivity 


American Electronics, Inc 
Callf 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

Applied Research Lobs., P. O. Box 1710, Glendale 
5, Calif 

Baldwin Instrument Co., 
Dartford, Kent, England 

Bendix Aviation Corp., Cincinnati Div., 
St., Cincinnati 2, Ohio 

Budd Co., The, Nuclear 
32, Po 

Curtiss-Wright Co., 

Decker 


Products, inc., 10 Montgomery St., 


Corp., 270 Duffy Ave., Hicks- 


5643 N. Western Ave., 


” Livingston, N. J 
A Div. of IT&T, 
1 River 


19th & Hamilton Sts., 


, 211 Chico Ave., El Monte, 


ltd., Brooklands Works, 


203 W. Third 
Energy 


Div., Philadelphia 


N. J, 
Phila- 


Electronics Div., 

Aviation Co., 1361 
deiphio 25, Pa 

EKCO ELECTRONICS LTD., 
CORP.) 34-01 30th S1., 
ADV. PG. 104 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Hycon Mfg. Co 2961 
8, Calif 


Carlstadt, 
Frankford Ave., 


(AMERICAN TRADAIR 
Long Island City 6, N. Y. 


E. Colorado St., Pasadena 


G-M APPARATUS 





industrial Nucleonics Corp., 
Columbus 12, Ohio 

Instruments, inc., 122 N,. Madison, P. O. Box 556, 
Tulsa, Okla. 

Isotope Developments, Ltd., Finsbury Povement 
House, 120 Moorgate, London E. C. 2, England 
isotope Products (instrument Div.) inc., 1700 

Niagara St., Buffalo 7, N. Y. 
\setope Products ltd., Davis Rd., 
tario, Canada 
JORDON ELECTRONICS, 3025 W. Mission Rd., Al- 
hambra, Calif. ADV. PG. 107 
Kahn & Co., inc., 541 Windsor St., Hartford 1, Conn 
Ken Research, Inc., 525 River Vale Rd., Westwood, 


1205 Chesepecke Ave., 
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Edin Co., Inc., 207 Main St., Worcester, 

Engelhard, inc., Charlies, 850 Passaic St., 
ork, N. J 
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1504 W. Cerroll Ave., Chi- 


Sth & Bailey Sts., Camden 


, 11 Centre Place, Yonkers, 


11617 W. Jefferson Bivd., 


310 Wheeler S!., Tona- 


1116 Bolander, Day- 


New 


4029 Ogden Ave., 


G-M APPARATUS 


See also COUNTERS—G-M; DOSIMETERS—G-M 


ANTON ELECTRONIC LABS., INC, 
Ave., Brooklyn 37, N.Y 
ATOMIC INSTRUMENT CO., 64 Massachusetts Ave., 
Cambridge 39, Mass ADV PG. inside Back Cover 
BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV PG 
142 
Cinema-Television Ltd., 
S. E. 24, England 
Curtiss-Wright Corp 
DETECTOLAB, INC., 
26, i 
Electronic 


Chicago, ti 


1226-38 Flushing 
ADV, PG. 180 


Worsley Bridge Rd., London, 
Electronics Div., Carlstadt, N. J 
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Louis 
229 W 
Brooklyn 


N 
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a St., West Norwood, London, §. E. 27, 
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Dunbor St., West Norwood, London, §. E. 27, 
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Radio Sonic Corp., Sub 
N. J 

Servo Corp. of America, 
New Hyde Park, N. Y 

Shasta Div. of Beckman Instruments, inc., 
Wright Ave., Richmond, Colif 

Signal Engineering & Mfg. Co., 273 Branchport Ave., 
Long Branch, N 

Specialty Engineering Div 
& ye Co., 79 Clifton Place, 
N 

spinco MFG. CO., INC., 
St., Philadelphia "32, Pa ADV. PG. 177 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

Telectro 
island City 1 Y 

TELETRONICS LABORATORY, INC., 
Westbury, N. Y. ADV. PG. 144 

Telonic Industries, 73 N. 2nd Ave., Beech Grove, 
ind 

Thordarson-Meissner Mfg. Divs., Mt. Carmel, Ii! 

Walkirt Co 145 W. Hazel, Inglewood, Calif 

WESTINGHOUSE ELECTRIC CorP., P. O. Box 868, 
Pittsburgh 30, Pa. ADV. PG. 32, 33 

Wright Engineering Co., 180 E. California St., Pasa 
dena 1, Calif, 


57 Clarendon Rd., Wat- 


Janesville, Wis 

10514 Dupont Ave., 
Pasadena 8, 
11th St., New 
2432 Grand Concourse, New 
16 S. Patterson 
580 Massachusetts Ave., 


Fort Woyne 4, Ind 
Now York 4, 


Arnprior, On- 
Centre & Glendale 


of hanck Trucks, Plainfield, 


Turnpike, 


2020 Jericho 
2200 


of Specialty Assembling 
Brooklyn 38, 


2632-36 W. Cumberland 


ae Wy Corp., 35-16 37th St., Long 


54 Kinkel St., 


GENERATORS—Motor 


427 E. Stewart St., Milwaukee 7, 


Allis Co., Louis, 
Wis 

Allis-Chalmers Mfg. Co., 
kee 1, Wis 

American Electronics, Inc 
Ca 

Arga Division, Beckman Instruments, Inc., 
dena Ave., South Pasadena, Calif 

Bill Jack Scientific instrument Co., 
Solana Beach, Calif 

Bogue Electric Mfg. Co., 52 lowa Ave., Paterson 3 
N. J 

Carter Motor Co 
47, ii 

Columbia Electric Mfg. Co., 
N. E., Cleveland 14, Ohio 

Continental Electric Co., Inc., 
5, 6. 3 

DO & R Itd., 

Daimotor Co., 

Eicor, Inc., 1501 

Electric Indicator Company, iInc., 
dale, Conn 

Electric Machinery Mfg. Co., 800 
Minneapolis 13, Minn 

Electric Products Co., 
land 12, Ohle 

Electric Specialty Co., 211 
Conn 

Electro Engineering Products Co., 
Chicago, Il! 

Fairbanks, Morse & Co., 600 § 
Chicago 5, Ii! 

Gaston Power Tools, Inc., 


Milwou 


935 S. 70th St., 


, 211 Chico Ave., El Monte, 


220 Pasa 


P. O. Box C-39, 


2644 N. Maplewood Ave., Chicago 


4519 Hamilton Ave 


334 Ferry St., Nework 
402 Gutierrez St., Santa Barbara, Calif 
1375 Clay St., Santa Clara, Calif 

W. Congress St., Chicago 7, III. 
Camp Ave., Spring 


Central Ave., 


1725 Clarkstone Rd., Cleve 
South St., Stamford, 
609 W. Lake St., 
Michigan Ave., 


14829 Loomis St., Harvey, 


GENERATORS 





General Electric Co., Apparatus Soles Div., 1 River 
Rd., Schenectady 5, N. Y 

Georator Corp., Manassas, Va 

Holtzer-Cabot Divs. of National Pneumatic Co., Inc., 
125 Amory St., Boston 19, Mass. 

Howard industries, in Divisions: Cyclohm Motor 
Corp., Electric Motor Corp., Racine, Wis. 

inet Div. of Leach Corp., 4441 Santa Fe Ave., Los 
Angeles 58, Calif 

Kahlenberg Bros. Co., 
Rivers, Wis 

Kupfrian Mig. Corp 
N.Y 

lear, tInc., 3171 S$ 
Calif 

Leland Electric Co., Div. of American Machine & 
Foundry Co., 1501 Webster St., Dayton 1, Ohio 

MAGNETIC AMPLIFIERS, INC., 632 Tinton Ave., New 
York 55, N. Y. ADV. PG. 136 

Motoresearch Co., 1600 Junction Ave., Racine, Wis 

Red Bank Division, Bendix Aviation Corp., Eaton- 
town, N. J 

Reliance Electric & Engineering Co., 
Rd., Cleveland, Ohio 

Robbins & Myers, Inc., 
field, Ohio 

Sangamo Generators, inc., 
Springfield, Ili 

Servo-Tek Products Corp., 
thorne, N. J 

Thordarson-Meissner Mfg. Divs., Mt. Carmel, til 

United Mfg. Co., Div. of W. L, Maxson Corp., 41 
Haig St., Hamden 14, Conn 

Western Gear Electro Products Division, 
W. Colorado, Pasadena 1, Calif 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


GENERATORS—Pulse 


30 Church St, 


12th & Monroe Sts., Two 


395 State St., Binghamton, 


Bundy Drive, los Angeles 34, 


1068 Ivanhoe 
1345 Lagonda Ave., Spring- 
2110 Clear Loke Ave., 


1086 Goffe Rd., Haw- 


132-134 


ACF industries, Inc New York 7, 
N.Y 

American Chronoscope Cor; 
Vernon, N. Y 

Associated Missile Products Corp., 
Pomona, Calif 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 
17, N.Y ADV. PG. 162 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV, PG 
142 

Berkshire Laboratories, 
N.H 

Cinema-Television Ltd., 
S. E. 26, England 

Clegg Laboratories, Inc., Ridgedale & Hanover; 
Morris Township, N. J 

Computing Devices of Canada Ltd., 
Ottawa 4, Ontario, Canada 

Cook Electric Co., 2700 Southport Ave., Chicago 14, 
it 

Daystrom Instrument, Archbald, Pa 

Decade instrument Co., P. O. Box 153, Caldwell, 


316 W. First St., Mt 


2709 N. Garey, 


588 Bonk Village, Greenville, 


Worsley Bridge Rd., London, 


Aves., 


P. O. Box 508, 


6544 N. Sheridan Rd., 
26, Il ADV. PG. 89 

DuMont Lobs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J 

EP iC, 42-19 27th St., Long Island City 1, N. Y 

Electrical & Physical Instrument Corp., 42-19 27th 
St., Long Island City 1, N. Y 

Electro-Pulse, Inc 11811 Major St., Culver City, 


Chicago 


N. J 
DETECTOLAS, INC., 


Calif 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 

Pa ADV. PG. 99 

Falk & Co., Lid., M., 5 Victoria St., 
1, England 

Farnsworth Electronics Co., Fort Wayne, ind 

Federal Mfg. & Engineering Corp., 211 Steuben St., 
Brooklyn 5, N. Y. 

General Electric Co., Apparotus Sales Div., 1 River 
Rd., Schenectady 5, N 

General Radio a 275 Massachusetts Ave., Cam 
bridge 39, Ma 

HAMNER ELECTRONICS CO., Box 531, 
N. J ADV. PG. 139 

Hancock Electronic Corp., 576 G 
Calif 

Harper Engineering Co 


London, 5. W 


Princeton, 


Grand Ave., Oakland, 


2330 Michigan Ave., Santa 
Monica, Calif 

Hewlett-Packard Co., 
Calif 

Hycon Mfg. Co., 2961 E 
Calif 

Kay Electric Co., 

Kearfott Co., Inc., 
Calif 

Lopp Insulotor Co., Inc., 31 Gilbert A wy 

Lavoie Laboratories, Morganville, 

Lee Laboratories, inc., Genesee, oom 

Magnavox Co., Components Div., Fort Wayne 4, ind 

Magnetic Research Corp., 200 E. Center St., El 
Segundo, Caiif 

Manson Laboratories, 
Conn 

Measurements Corr Boonton, N. J 

Electric Co., 5390 Bircher Bivd., Se 


395 Page Mill Rd., Palo Alto, 
Colorado St., Pasadena 8, 


14 Maple Ave., Pine Brook, N. J. 
14844 Oxnard St., Van Nuys, 


ave N.Y. 


207 Greenwich Ave., Stamford, 


Louls 


“London Instrument Co , P. O. Box 189, New 
London, Conn 

Potter instrument Co 115 
Neck, N.Y 

Precise Deve ment Cor 


N.Y 


Cutter Mill Rd., Great 


2 Neil Court, Oceanside, 


NUCLEONICS BUYERS’ GUIDE—November, 1955 


RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, til ADV. PG. 117 

RADIATION INSTRUMENT CO., P. O. Box 733, Silver 
Spring, Md ADV. PG. 170 

Rollin Co., 492 E. Union St., Calif 

Rutherford Electronics Corp., Robertson 
Bivd., Culver City, Calif 

Speciality Engineering Div. of Specialty Assembling 
. Packing Co., 79 Clifton Place, Brooklyn 38, 

Ve 


Posadena |}, 
3707 §$ 


onan Kennedy Lobs., inc., 1320 Soldiers Field Rd., 
Boston 35, Mass. 
SPINCO MFG. CO., INC, 
St., Philadelphia 32, Po. ADV PG. 177 
TECHNICAL MEASUREMENT CORP., 140 State S., 
New Hoven, Conr ADV. PG. 49 
Technitrol Engineering Corp., 2751 N. 4th St., 
deiphia 33, Pa. 
Tektronix, inc., P. O. Box 831, 
Tel-instrument Co., 728 Garden St., Caristodt, N, J. 
Telechrome, inc., 88 Merrick Rd., Amityville, N. Y. 
TELETRONICS LABORATORY, INC., 54 Kinkel St, 
Westbury, N. Y ADV. PG. 144 
Thordorson-Meisener Mfg. Divs., Mt, 
Trad Electronics Corp., 1000 First Ave., 


2632-36 W. Cumberland 


Phila- 


Portiand 7, Ore 


Cormel, til 
Asbury Park, 


Trott Electronics Co., 27 Gorham $t., Rochester 5, 
Y 


Walkirt Co., Inglewood, Calif 


GENERATORS—Signal 


ACF industries, inc., 30 Church St., 
N.Y 


145 W. Hozel, 


New York 7, 

Airborne Instruments Labs., Inc., 169 Old Country 
Rd., Mineola, N_ Y 

Airmec Lid., High Wycombe, Buckinghamshire, Eng 
land 

ALCAR INSTRUMENTS, INC, 17 Industria! Ave., Lit 
tle Ferry, N. J ADV. PG. 168 

Allied Radio Corp., 100 N. Western Ave., 
80, iN 

Associated Missile Products Cors 2709 N 
Pomona, Calif 

Avion instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway #17, Paramus, 
N 

Borker & Williamson, 235 
Darby, Pa 

Boonton Radio Corp., Boonton, N. J 

BYRON JACKSON DIVISION, BORG-WARNER CORP, 
492 E. Union, Pasadena |, Calif ADV. PG. 45 

Clough Brengle Co., 6014 N. Broadway, 
i 

Computing Devices of Canada, Ltd., P. O. Box 508, 
Ottawa 4, Ontario, 

Connecticut Telephone & Electr Corp., 
St., Meriden, Conn 

Daven Co., The, 191 Central Ave Newark 4, N. J 

Decade instrument Co., P. O. Box 153, Caldwell, 
N 

Donner Scientific Co., 
Calif 

DuMont Labs Inc., 
Cliften, N. J 

Electric indicator Company, inc 
dale, Conn 

Flectronic instrument Co., inc., 64 
Brooklyn 11, N. Y¥ 

Eim Laborotories, 18 South Broadway, 
N 

EL-TRONICS, INC., Sth & Noble Sts., 
23, Pa. ADV. PG. 99 

Farnsworth Electronics Co., Fort Wayne, Ind 

Federal Mfg. & Engineering Corp., 211 Steuben St., 
Brooklyn 5, N.Y 

General Radio Co., 
bridge 39, Mass 

Heath Co., Benton Harbor, Mich 

Hewlett-Pockard Co., 395 Page Mill Rd., 


Chicago 


Garey 


Fairfield Ave., Upper 


Chicago, 


Canada 
70 Britannia 


2829 Seventh St., Berkeley 10, 


Allen B., 760 Bloomfield Ave., 


Camp Ave., Spring- 


Withers St., 
Dobbs Ferry, 


Philadelphia 


275 Massachusetts Ave., Com 


Palo Alto, 

Hickok Electrical Instrument Co., 10514 Dupent Ave., 
Cleveland 8, Ohie 

Howard Industries, Inc., Divs.s Cyclohm Motor Corp.; 
Electric Motor Corp., Racine, Wis 

Hycon Mfg. Co., 2961 E. Colorade S1., Pasadena 8, 
Calif 

industrial Test Equipment Co., 55 E. lIth St., New 
York 3, N.Y 

Jackson Electrical 
Bivd., Dayton 1, 

Kay Electric Co., 

Keorfott Co., Inc, 
Calif 

Lavoie Laboratories, Morganville, N. J 

Leor, Inc., 3171 S$. Bundy Drive, Los 
Calif 

Magnavox Co., 
Ind 

Manufacturers Engineering & Equipment Corp., York 
& Mill Rds., Hatboro, Pa 

Marcon! Instruments Lid., 44 New St., 


Instrument Co., 16 5S. Patterson 
Ohio 

14 Maple Ave., Pine Brook, N. J 
14844 Oxnard St., Van Nuys 


Angeles 34, 


Components Div., Fort Wayne 4, 


New York 4, 


N_Y 

MEASUREMENT ENGINEERING LTD, 
tario, Canada ADV, PG. 170 

Measurements Corp., Boonton, N. J 

Nems-Clarke, inc., 919 Jesup-Bloir 
Spring, Md 

New London Instrument Co., P. O. Box 189, New 
London, Conn 

Polarod Electrenics Corp., 43-20 34th St, 
island City, N. Y 

Polytechnic Research & Development Co., Inc., 202 
Tillary St., Brooklyn 1, N 


Arnprier, On 


Drive, Silver 


long 


D-35 





GENERATORS 





Potter Instrument Co., 115 Cutter Mill Rd., Great 
Neck, N 
Precise Development Corp., 2 Nell Court, Oceanside, 
Y 


Precision Apparatus Co., Inc., 70-3! 84th St., Glen 
dale 27, N.Y. 

Radio City Products Co., Inc., 
Sts., Easton, Pa. 

RADIO CORPORATION OF AMERICA, 
Harrison, NM. J, ADY, PG, 119 

Rollin Co., 492 E. Union &., Pasadena 1, Calif 

Servo Corp. of America, 2020 Jericho Turnpike, New 
Hyde Pork, N.Y. 

Simpson Electric Co., Div. of 
Machine Co., 5208 W. Kinzie St., 


Centre & Glendale 


TUBE DivV., 


American Goge & 
Chicago 44, Ill 


Speciality Engineering Div. of Specialty Assembling 
& Packing Co., 79 Clifton Place, Brooklyn 38, 
N.Y. 


Sperry Gyroscope Co., Great Neck, N. Y 

Supreme, inc., Box MH552, Greenwood, Miss 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

Technology Instrument Corp., 531 
Mass. 

Tektronix, inc., P. O. Box 831, Portland 7, Ore 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y¥ 

Telonic industries, 73 N. 2nd Ave., Beech Grove, 
ind 

Tel-instrument Co., 728 Garden St., Carlstadt, N, J 

Thordarson-Melssner Mfg. Divs., Mt. Carmel, Ii! 

Triplett Electrical instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 

Varo Mfg. Co., Inc., 

Walkirt Co., 145 W 

Waveforms, inc., 333 
. Vi 


GENERATORS—Square Wave 


30 Church St., New 


Main St., Acton, 


2201 Walnut St., Garland, Texas 
Hazel, inglewood, Calif 
Sixth Ave New York 14, 


’ 


ACF industries, Inc., York 7, 
N.Y. 

American Chronoscope Corp., 316 W. First St., Mt 
Vernon, N.Y 

Associated Missile Products Corp., 
Pomona, Calif 

Barker & Williamson, 235 
Darby, Pa 

Cinema-Television Ltd., 
5. E. 26, England 

Cleg@ Laboratories, inc., Ridgedole & Hanover Aves., 
MAorris Township, N. J 

Computing Devices of Conada Lid., P. O. Box 508 
Otiawa 4, Ontario, Canada 

Donner Scientific Co., 2629 Seventh St., 
Calif 

DuMont Labs., Inc., Allen B., 
Clifton, N. J 

EP tC, 42-19 27th St., 

Electrical & Physical Instrument Corr 
St., Long Island City 1, N. Y 

Electro-Mechanical Research, Inc 64 
Ridgefield, Conn 

Electro-Pulse, inc., 
Calif 

Electronic 
Brooklyn 11, 

Elim Laboratories, 


2709 N. Garey, 


Fairfield Ave., Upper 


Worsley Bridge Rd., London 


Berkeley 10 
760 Bioomfield Ave 


Long Island City 1, N. Y 
42-19 27th 


Main St., 


11811 Major St., Culver City, 


Instrument Co., Inc 84 Withers St., 

N.Y 

18 South Broadway, Dobbs Ferry, 
N.Y 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Farnsworth Electronics Co., Fort Wayne, Ind 

Federal Mig. & Engineering Corp., 211 Steuben St., 
Brooklyn 5, N.Y, 

Furzehill Laboratories Lid., 
ford, Herts, England 

General Radio Co., 275 Massachusetts Ave., Com 
bridge 39, Mass. 

Heath Co., Benton Harbor, Mich 

Hewlett-Packard Co., 395 Page Mill Rd 
Calif 

Hickok Electrical Instrument Co., 
Cleveland 8, Ohle 

Howard Industries, Inc., Dive 
Electric Motor Corp., Racine, Wis 

Hycon Mfg. Co., 2961 E. Colorado St 
Callf, 

Kearfott Co., 
Calif 

Krohn-Hite Instrument Co., 
Cambridge 39, Mass 

Lovole Laboratories, Morganvi!le j 

Linear Equipment Lobs., Inc., 380 Ook St 


57, Clarendon Rd., Wot 


Palo Alte 

10514 Dupont Ave., 
Cyclohm Motor Corp.; 
Pasadena 8 


Inc., 14844 Oxnard St Von Nuys, 


580 Massachusetts Ave., 


, Copiague 


N.Y 

MEASUREMENT ENGINEERING LTD., Arnprior, On 
tario, Canada. ADV, PG. 170 

Measurements Corp., Boonton, N. ) 

Mercury Electronic Co., Box 450, Red Bank, N. J 

New London Instrument Co., P. O. Box 189, New 
London, Conn 

Polarad Electronics Corp., 43-20 
land City 1, N 

Potter instrument Co., 115 Cutter Mill Rd Great 
Neck, N.Y 

Development Cort 

side, N. Y. 

Precision Apparatus Co 
dale 27, N.Y 

Radio City Products 
Sis., Easton, Pa 

Rutherford Electronics Corp 
Culver City, Calif 

Serve Corp. of America, 2020 h Turnpike, New 
Hyde Pork, N.Y 


D-36 


34th St 


Long Is 


2 Neill Court, Ocear 
70-31 84th St.. Glen 
Co n Centre & Glendale 


707 S. Robertson Bivd 


Shosta Div. 2200 
Wright Ave., 
Spencer-Kennedy Labs., inc., 
Boston 35, Mass. 
SPINCO MFG. CO., 


of Beckman instruments, inc 
Richmond, Calif 
1320 Soldiers Field Rd., 


INC., 2632-36 W. Cumberland 
St., Philadelphia 32, Pa. AUV. PG. 177 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y. ADV 
PG. 30 

Tektronix, inc., P. O, Box 831, Portland 7, Ore 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y 

Thordorson-Melssner Mig. Divs., Mt, Carmel, ili 

Wakefield industries, inc., 5108 Grove St., Skokie, 
ii 


GENERATORS—Steam 


See HEAT EXCHANGERS 


GLASS APPARATUS—Special 


Vineland, N. J 


Ace Glass, Inc., 
2006 Clement Ave., Ala 


Aliled Engineering Co., 
meda, Calif. 

Bethlehem Apparatus Co., Inc., 
Hellertown, Pa 

Burrell Corp., 2233 Fifth Ave., 

Clay-Adams Co., 144 E. 23rd St., 
N.Y. 

Consolidated Vacuum Corp., 
Rochester 3, N. Y 

CORNING GLASS WORKS, 
PG. 118 

Eisler 


Front & Depot Sts., 


Pittsburgh 19, Pa 
New York 10 


1775 Mt. Read Bivd 


Corning, N. Y. ADV 


Engineering Co., 760 S$. 13th St., Newark 


3,N.3 
Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


a 
Fischer Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 
Fredericks Co., George E., 
Glass Engineering Laboratories, 601 
Belmont, Calif 


Greiner Co., Emil, 
N.Y 


Bethoyres, Pa 
O'Neill Ave., 


26 N. Moore St., New York 13, 


Whittier, Calif 


Hamilton Co., 1134 Whitley St., 
P. ©. Box 1166, 


Koh! Scientific Instrument Corp., 
Ei Cajon, Calif. 

Kahle Engineering Co., 
Bergen, N. J. 

Kontes Glass Co., Spruce St., 

Laboratory Equipment Corp., St 

LaPine & Co., Arthur §., 660! 
29, ti 

Machiett & Son, E., 
N.Y 

Microchemical Specialty Co., | 
Berkeley 3, Calif 

Milwaukee Glass 
Milwaukee, Wis 

Noer Corp., 2301 S. Purdue Ave., 
Calif 

Phoenix Precision Instrument 
5th St., Philadelphia, Pa 

Research Specialties Co., 
7, Calif 

SARGENT & CO., E. H., 4647 W 
cago 30, Ill ADV. PG. 35 

Scientific Glass Apparatus Co., Inc., 
Terrace, Bloomfield, N. J 

Special Glass Products Co., 10 W. 33rd St., New 
York 1, N.Y, 

Steiner ives Co., Springfield Rd 

Thermal Americon Fused Quartz Co., 
St., Dover, N. J 

Wakefield Industries, Inc., 
i 

Wilmad Glass Co., Landisville, N. J 


GLASS VIEWING WINDOWS 
See VIEWING EQUIPMENT 


GLASSWARE—Laboratory 


Vineland, N. J 
2006 


1307 Seventh St., North 
Vineland, N. J 
Joseph, Mich 
Knox Ave., Chicago 


220 E. 23rd St., New York 


134 University Ave., 


Works, iInc., 2338 N. 30th St., 


West Los Angeles, 


So., 3803-05 Worth 


1148 Walnut St., Berkeley 
Foster Ave., Chi 


100 Lakewood 


Union, N 
18-20 Salem 


5108 Grove St., Skokie 


Ace Glass, Inc., 
Allied Engineering Co., 
meda, Calif 
Boche & Co., 
14,N.Y 
Burrell Corp., 
Central Scientific Co., 
cago 13, Ill 
Clay-Adams Co., 


Clement Ave - 


Semon, 636 Greenwich St., New York 
, Pittsburgh 19, Pa 


Irving Park Rd., Ch 


2233 Fifth Ave 

1700 

144 E, 23rd St New York 10 
N_Y 

CORNING GLASS WORKS, Coming, N. Y ADV 
PG. 118 

Eisler Engineering Co., 760 S$ 

J 


13th St., Nework 3 


N 
Fischer & Porter Co., 50 Warminster Rd., Hatboro 


Scientific Co., 709 Forbes St., Pittsburgh 19 


Melvin, Perkasie, Pa 
26 N. Moore St 


Freed, Inc, J 

Greiner Co., Emil, 
N_Y 

Jasonals Chemical Corp., 825 £ 
lyn 10, N.Y 

Kontes Glass Co., Spruce St., Vineland, N. J 

LaPine & Co., Arthur §., 6601 S$. Knox Ave., Chicago 
29, til 


New York 13, 


42nd St., Brook 


E 120 E. 23rd St., New York 1 


1955-1956 DIRECTORY of 


Milwaukee Glass Works, Inc., 2338 N. 30th St., 
Milwaukee, Wis. 
— Precision 
Philadelphia, Pa 
RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ill. ADV. PG ‘17 


Research Speciaities Co., 1148 Walnut St., Berkeley 


3803-05 N. 5th 


aaron Co., 


7, Calif. 
SARGENT & CO., E. H., 4647 W. Foster Ave., Chi- 
cago 30, Ili ADV. PG. 35 
Scientific Glass Apparatus Co., Inc., 
Terrace, Bloomfield, N. J. 
Special Glass Products Co., 10 W. 33rd St., New 
Y 
Skokie, 


100 Lokewood 


York 1, N. Y, 

Wakefield industries, inc., 5108 Grove St., 
i. 

Welch Scientific 
Chicago 10, iil, 

Wheoton Co,, T. C., Millville, N. J, 

Wilkens-Anderson Co., 4525 W. Division St., Chi- 
cago 51, Ill 

Wiimad Glass Co., Landisville, N. J 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y. ADV. PG. 167 


Co., W. M., 1515 Sedgwick St., 


GLOVES—Dry Box 


Allied Engineering Co., 2006 Clement Ave., Ala- 
meda, Colif 

KEWAUNEE MFG. CO., 
Mich. ADV, PG. 106 

Lennard Co., Inc., P. M., 125 Monitor St., 
City 4, N. J 

Minor Rubber Co., 
N 


GOGGLES—Safety 


28 Mechanic St., Southbridge, 


5083 S. Center St., Adrian, 


Jersey 


49 Ackerman St., Bloomfield, 


American Optical Co., 
Moss 

Bausch & Lomb Optical Co., 
ter 2, N. Y 

Bullard Co., E. D., 275 Eighth St., 
3, Calif 

General Scientific Equipment Co., 
ton St., Philadelphia 32, Pa 

Martindale Electric Co., Box 617, Edgewater Branch, 
Cleveland 7, Ohio 

Mine Safety Appliances Co., 201 N. Braddock Ave., 
Pittsburgh 8, Pa, 

ew . Hoag Co., The, 275 Sussex Ave., New- 
ork 1, 

Willson ten Inc., 


GRAPHITE 


See CARBON—Graphite 


GYROSCOPES 


Avion Instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway 717, Paramus, 
N. J 

Control 9 Corp., 934 Providence Highway, 
Norwood, Ma 

DAYSTROM INSTRUMENT, Archbald, Pa. 
101 

Doelcam, A Div, of Minneapolis-Honeywe!l! Regulator 
Co., 1400 Soldiers Field Rd., Boston 35, Mass 

Eclipse Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N. J 

Giannini & Co., Inc 
jena 1, Calif 

Gyromechanisms, inc., Holesite, N. Y 

Kearfott Co., Inc., 1378 Main Ave., Clifton, N. J. 

Leor, Inc., 3171 S&. Bundy Drive, Los Angeles 34, 
Calif 

Maxson Com, 
York 1, 

NORDEN-KETAY CORP., 99 Park Ave., 
16, N. ¥. ADV. PG. 14, 15 

Reeves Instrument Corp., 215 E. 91st St., 
28, N. Y. 

Sperry Gyroscope Co., Great Neck, 


HEAT EXCHANGERS 


Inc., Schenectady 5, N. Y 
2006 Clement Ave., Ala 


630 St. Paul St., Roches- 


San Francisco 


2700 W. Hunting- 


Reading, Pa 


ADV. PG. 


, G. M., 918 E. Green St., Pasa- 


W. L., The, 460 W. 34th St., New 


New York 
New York 


wm. ¥, 


Alco Products, 

Allied Engineering Co., 
meda, Calif 

American Copper & Brass Works, Inc Cincinnatl 


Oh 
AMERICAN TURBINE CORP., 52 William St., New 
York 5, N.Y ADV. PG 148 
BABCOCK & WILCOX co., 161 
York 17, N. Y¥. ADV, PG. 8, 
Borium Steel Corp., 25 Brood St., New York 4, N.Y. 
Bowser Technical Refrigeration Div. of Bowser, inc., 
Terryville, Conn, 
Brighton Copper Works, Inc., 
cinnatl 4, Ohio 
flord Mfg. Co., Grove St., 
Combustion Engineering, inc 
New York 16, N. Y 
CORNING GLASS WORKS, 
PG. 118 
Davis Engineering Corp., 
York 20, N. Y 
Eastern Industries, Inc., 
Electric Steel Foundry Co., 
Portiand 10, Ore 


Falls Industries, Inc., 


E. 42nd St., New 
9 


820 State Ave., Cin- 


Waltham, Mass 

» 200 Madison Ave., 
Coming, N. Y ADV. 
30 Rockefeller Plazo, New 


100 Skiff St., Hamden, Conn. 
2141 N. W. 25th Ave., 
Solon, 


Aurora Rd., Ohio 
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NUCLEAR AND ALLIED PRODUCTS 


NUCLEAR POWER PROJ- 
ADV. 


FOSTER WHEELER CORP., 
ECT, 165 Broadway, New York 6, N. Y. 
PG. 11 

General Electric Co., Atemic Power Equipment Dept., 
2900 Campbell Ave., Schenectady 6, N. Y 

Griscom-Russell Co., Massillon, Ohio 

Horris, Inc., 61 S. E. Yamhill, Portiand, Ore. 

Heatron, inc., 333 Eberts Lone, York, Pa. 

Knapp Mills, Inc., 23-15 Borden Ave., Long Island 
City 1, N.Y. 

leoder iron Works, Inc., 2110 N. Jasper, 
iW 

leor, inc., 
Calif 

Little, 
Mass 

Metal & Thermit Corp., 100 E. 42nd St., 
17, N.Y 

National Carbon Co., A Div. 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y 

NATIONAL RESEARCH CORP., 70 Memorial Drive, 
Cambridge 42, Mass. ADV. PG. 4 

New York Shipbuilding Corp., Camden 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 New 
St., White Plains, N. Y. ADV. PG. 

Nuclear Engineering Works, Greenwich Motel Works, 
London, S. E. 7, Engiand 
oe — Corp., 111 

20, 

puleinan Kolley Co., Inc. 

Pfaudier Co., 1002 West Ave , Rochester, N. Y. 

Riley Stoker Corp., 9 Neponset St., Dorchester, Moss. 

Rotron Mfg, Co., 7 Schoonmaker Lane, Woodstock, 
N.Y. 

Schutte & Koerting Co., Cornwells 
County, 

Smith Corp 27th St., 
Wis 

Solar Aircraft Co., 2200 Pacific Highway, Son Diego 
12, Calif. 

Stee! & Alloy Tank Co., 
N.J 

Semen Engineering Co., P. 


Decatur, 
3171 S. Bundy Drive, Los Angeles 34, 
inc., Arthur D., Acorn Park, Cambridge 42, 
New York 


of Union Carbide & 


Colgate Ave., Buffalo 


East Stroudsburg, Pa. 


Heights, Bucks 


e. 
, A. O., 3533 N, Milwaukee 1, 


1 Bessemer St., Newark 1, 


©. Box 277, Sequel, 

Ca 

STOKES MACHINE CO., F. J., __e Tabor Rd., Phila- 
delphia 20, Pa. ADV. PG. 

Struthers-Wells Corp., Sh tg Pa 

Trane Company, The, La Crosse, Wis. 

United Aircraft Products, inc., 1116 Bolander, Day 
ton, Ohio 

Western Arg Corp., 
Angeles 15, Cali 

WESTINGHOUSE ELECTRIC corP., P. O. Box 868, 

Pittsburgh 30, Pa ADV. PG 32, 33 
Worthington Corp., Harrison, N. J. 


HEATERS—Electric 


Acme Electric Heating Co., 
St., Boston, Mass. 

Ambory Corp., 21320 Stephegson, Hazel Pork, Mich. 

American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Springs, Md 

Carrier Corp., 300 s. Geddes St., Syracuse 1, N. Y 

Connecticut Hard Rubber Co., New Haven 9, Conn 

Cooper Co., D. C., 1467 §, Michigan Ave., Chicago, 


iil 
CORNING GLASS WORKS, Corning, N. Y. 


PG. 118 
Cox & Co., Inc., 115 E. 23rd St., New York 10, N. Y 
412 N. 12th St., Milwaukee |, 


1004 W. Ninth St., Los 


Inc., 1205 Washington 


ADV. 


Cutler-Hammer, tnc., 
Wis 

Fisher Scientific Co., 709 Forbes St., 
a 

General Electric Co., Apparatus Sales Div., | River 
Rd., Schenectady 5, N. Y. 

General Electric Co., Atomic Power Equipment Dept., 
2900 Campbell Ave., Schenectady 6, Y 

Glos-Col Apparatus Co., 711 Hulman St, 
Haute, Ind 

Heatron, Inc., 333 Eberts Lane, York, Pa 

Huppert Co., K. H., 6830 S$. Cottage Grove Ave., 
Chicago 37, Ill. 

ndustrial Engineering & Equipment Co., 71! § 
Theresa, St. Louis 3, Mo. 

Lindberg Engineering Co., 
Chicago 12, II. 

Modern Laboratory Equipment Co., 
Ave., New York 28, N 

NORTON CO., | New Bond S., 
ADV. PG 39 

Precision Scientific Co., 3737 W. Cortland St., Ch 
cogo 47, Ill 

Resdel Engineering Corp., 
Pasadena, Calif 

Re -~ Specialities Co., 1148 Walnut St., 

SARGENT & CO., &. H., 4647 W. Foster Ave., Chi 
cago 30, Ill ADV, PG 35 

Thermo Lob. Corp., 11430 Hart St., 
wood, Calif, 

Turbine Equipment Co., Box 578, Westfield, N. J 

Ulanet Co., George, 413 Market St., Newark 5, N. J 

Vulcan Electric Co., 88 Holten St, Donvers, Mass 

Watlow ro Mig. Co., 1376 Ferguson Ave., St 
Lovis 14, 

WESTINGHOUS® ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa. ADV. PG 32 33 


HEATERS—Immersion 


Acme Electric Heating Co., Inc., 
St., Boston, Mass 


Pittsburgh 19, 


Terre 


2450 W. Hubberd St, 
1809-11 First 
Worcester 6, Mass 
330 S$. Fair Ooks Ave., 


Berkeley 


North Holly- 


1205 Washington 


HOT PLATES 





21320 Stephenson, Hazel Pork, Mich. 
8030 Georgia Ave., 


hea N. J. 
St., Brooklyn 


Ambory Corp., 

American instrument Co., Inc., 
Silver Spring, Md 

Amersi!l Co., inc 

BAR-RAY PRODUCTS, INC., 
32, N.Y. ADV. PG, 48 

Central Scientific Co., 1700 Irving Pork Rd., Chicago 
13, 

Cooper Co., D. C., 
mW 

Cn Hammer, 


683 Ramsey Ave., 
209 25th 


1467 S. Michigan Ave., Chicago, 


Inc., 412 N. 12th St., Milwovkee 


Wis 
Eclipee Fuel Engineering Co., 1100 Buchanan, Rock- 
ford, tl. 
General Electric Co., Apporatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 
industrial Engineering & Equipment Co., 711 S$ 
Theresa, St. Lowis 3, Mo 
Knapp Mills, inc., 23-15 Borden Ave., Long Island 


City 1, N.Y. 
Metol S  tacaaed Corp., 100 E. 42nd St., New York 


17, 

Pa Lhe yore Equipment Co., 1809-11 
Ave., New York 28, N. Y. 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, Ill 

Syntron Corp., 

Thermal American Fused Quartz Co., 
St., Dover, N 

Turbine Equipment Co., Box 578, Westfield, N. J. 

Vulcan Electric Co., 88 Holten St., Danvers, Mass. 
Louis 14, Mo. 

Watiow Electric Mfg. Co., 
Lovis 14 


First 


355 Lexington, Homer City, Pa. 
18-20 Salem 


1376 Ferguson Ave., St 


Mo 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 32, 33 
Wilkens-Anderson Co., 4525 W. Division St., Chi- 
cago 51, ill 


HEATERS—Induction, High 
Frequency 


Allis-Chalmers Mfg. Co., 935 $. 70th St., 
1, Wis. 

Carrier Corp., 300 S$. Geddes St., 

Fisher Scientific Co., 709 Forbes St., 
Pa. 

General Electric Co., Apporatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Radio Frequency Co., 44 Park St., 

Radio Receptor Co., Inc., 251 W. 
York 11,N.Y 

Scientific Electric, 107-119 Monroe St., 
N.J 


Milwaukee 


Syrocuse 1, N. Y 
Pittsburgh 19, 


Medfield, Mass 
19th St., New 


Garfield, 


Turbine Equipment Co., Box 578, Westfield, N. J 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


HEATERS—Infra Red 


Cook Electric Co., 2700 Southport Ave., 
i 

Cooper Co., D. C., 1467 S. Michigan Ave., 
LL 

Fisher Scientific Co., 
Pa 

SYLVANIA ELECTRIC PRODUCTS INC., ATOMIC 
ENERGY DiV., P. ©. Box 59, Bayside, N. Y 
ADV. PG. 30 

Syntron Corp., 355 Lexington, 

Thermal Americon Fused Quartz Co., 
St., Dover, N. J 

Vulcan Electric Co., 

Watlow Electric Mfg, Co., 
Lovis 14, Mo 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


HEATERS—Micro 


21320 Stephenson, 
709 Forbes St., 


Chicago 14, 
Chicago, 


709 Forbes St., Pittsburgh 19, 


Homer City, Pa 
18-20 Saiem 


88 Holten St., Danvers, Macs 
1376 Ferguson St., St 


Hore! Park, Mich, 
Pittsburgh 19, 


Ambory Corp., 
Fisher Scientific Co., 
Pa 


HEAVY WATER 


See WATER—Heavy 


HOODS—Chemical 


Accurate Sheet Metal & Mig 
waukee Ave., Chicago 47, it! 

Allied Engineering Co., 2006 Clement Ave., Ala- 
meda, Calif 

Allied Resinows Products inc., Box 461, 
Ohio 

Aloe Scientific Div. of A. & Aloe Co 
bury, St. Lovis 12, Mo 

American Agile Corp., P. O. Box 168, Bedford, Ohice 

American Optical Co., 28 Mechanic St., South- 
bridge, Mass 

a RAY PRODUCTS, INC., 

N_Y ADV. PG. 48 

BLickienAny, INC., $., 7900 
hawken, N. J ADV. PG. 5 

Brown Morse Co., Muskegon, Mich 

Chicago Apparatus Co., 1735 N. Ashland Ave., Chi- 
cago 22, II! 

Electro Chemical Engineering & Mig. Co., 
St., Emmaus, Po 


Works, 2336-38 Mil- 


Conneaut, 


5655 Kings 


209 25th St., Brooklyn 


Gregory Ave., Wee- 


750 Broad 
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Faistrom Co., 7 Falstrom Court, Passaic, N. J, 


Hamilton Mfg. Co., Two Rivers, Wis 
KEWAUNEE MFG. CO., 
ADV, PG. 106 

inc., 23-15 Borden Ave., Long Island 
Y. 


5083 5. Center St., Adrion, 
Mich. 
Knapp ae, 
City 1 
Lennard ‘Se » Bes 
City 4, N. J) 
New York Shipbuilding Corp., Camden, N. J 
Nuclear Engineering Lid., Greenwich Metol Works, 
london, S$. E. 7, Engiand 
Pantatron Ltd., 26 Savage Gordens, 
England 
TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y. 
ADV. PG. 171 


HOSE—Acid Resisting 


P. O. Box 168, 


P. M., 125 Monitor St., Jersey 


london, E. C. 3, 


Americon Agile Corp., Bedford, 
io 
Atlantic Metal Hose Co., Inc., 
New York 34, N.Y 
CRANE PACKING Ay 
13, ADV. 
Flexonics Corp., + H Third Ave., 
Goodyear Tire & Rubber Co., Akron, 
Matheson Co., 932 Paterson Plank Rd., 
J 


308 Dyckman St., 
1800 Cuyler Ave., Chicago 


Maywood, Il! 

Ohie 

Eost Ruther- 

Rubber Co., 49 Ackerman St., Bloomfield, 
N. J, 

Republic Rubber Division of Lee Rubber & Tire Corp., 
Youngstown, Ohio 

Resistofiex Corp., Belleville 9, N. J 

U. S$. Rubber o 1230 Avenve of the Americos, 
New York 20, 

U. $. Stonewore 1 7 * Akron 9, Ohio 


HOSE—Metal, Flexible 


Waterbury 20, Conn 


American Brass Co., 
308 Dyckmon %., 


Atlantic Metal Hese Co., Inc., 
New York 34, N.Y. 

Breeze Corporations, inc., 700 Liberty Ave., Union, 
N. J, ; 

Flexonics Corp., 1315 S$. Third Ave., Maywood, Iti, 

Hallett Mfg. Co., 1601 Florence Ave., P. O. Box 
59, inglewood, Calif, 

Kupfrian Mfg. Corp., 395 State S., 
N 


Binghamton, 
Matheson Co , 932 Paterson Plank Rd., East Ruther- 
ford, N. J, 


Titefiex, Inc., Newark 5, 
4. 


500 Frelinghuysen Ave., 
U 2 | Hoffman Machinery Corp., 105 Fourth Ave., 
New York, N 


HOSE—Plastic 


Allied Resinous Products inc., Box 441, 
Ohle 

American Agile Corp., P 

Clay-Adams Co., 144 E 


Conneaut, 


O. Box 168, Bedford, Ohio 
23rd St., New York 10, 
N.Y, 

CRANE PACKING CO., 1800 Cuyler Ave., Chicogo 
13, 1, ADV. PG. 93 

Goodyear Tire & Rubber Co., Akron, Ohle 

Minor Rubber Co., 49 Ackerman St., Bloomfield, N. J 

Resistofiex Corp., Belleville 9, N. J 

Shambon & Co., W. §., 11617 W 
Culver City, Calif, 

U. S$. Hoffman Machinery Corp, 
New York, N.Y. 

U. S. Rubber Co., 
New York 20, N 

U. S$. Stoneware Co., 


HOSE—Vacuum, Flexible 


Central Scientific Co., 1700 Irving Pork Rd., 
13, 1 

Flexaust Co., 100 Park Ave., 

Fiexonics Corp., 1315 S$. Third Ave., Maywood, Ii! 

Goodyear Tire & Rubber Co., Akron, Ohio 

Minor Rubber Co., 49 Ackerman Si., Bloomfield, 
N. J 

Republic Rubber Division of Lee Tire & Rubber Corp., 
Youngstown, Ohio 

Roberts Toledo Rubber Co., 
R. R., Toledo 6, Obie 

U. S$. Hoffman Machinery Corp., 
New York, N.Y 

Welch Scientific Co., W. M, 
Chicago 10, Ili, 


HOT PLATES 


Acme Electric Heating Co., Inc., 
St., Boston, Moss 

Ambory Corp., 21320 Stephenson, Hazel Park, Mich. 

Central Scientific Co., 1700 Irving Park Rd., Chicago 


Jefferson Bivd., 
105 Fourth Ave., 
1230 Avenve of the Americas, 


Akron 9, Ohio 


Chicage 


New York, N.Y 


1200 Prospect & M. C 
105 Fourth Ave., 


1515 Sedgwick S., 


1205 Washington 


, 0. C., 1467 S$. Michigan Ave., Chicago, 


Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

Laboratory Furniture Co., inc., FP. O. Box 590, 
Mineola, N.Y, 

Lindberg Engineering Co., 2450 
Chicago 12, til 

Precision Scientific Co., 
cago 47, iI! 


W. Hubbard St., 


3737 W. Certiond $., Chi- 


D-37 





HOUSINGS 





Research Specialties Co., 1148 Walnut St., Berkeley 
7, Calif, 

Therma Electric Mig. Co., 465 Huff, Dubuque, ta 

Vulcon Electric Co., 88 Holten St., Danvers, Mass 

Woatiow Electric Mig. Co., 1376 Ferguson Ave., St 
Louis 14, Mo. 

Wilkens-Anderson Co 
cago 51, il! 

YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


4525 W. Division St., Chi 


HOUSINGS—Metal 


ACF industries, Inc., 30 Church St., New 
N.Y. 


York 7, 

Buck Engineering Co., Inc., 37-41 Marcy St., Free 
hold, N 

Bud Radio, inc., 2118 E. 55th St., 

Cook Electric Co., 2700 Southport Ave., 
Wh 

Division Lead Co., 7742 W. 61st Place, Summit, Ill 

Electro-Physics Co., 287-L Broadway, New York 7, 


Cleveland 3, Ohio 
Chicago 14, 


Emerson-Sack-Warner Corp., 85 Washington St., Som 
erville, Mass 

Falstrom Co., 7 Falistrom Court, Passaic, N. J 

FARREL-BIRMINGHAM CO., INC., Ansonia 
ADV. °G. 31 

Insuline Corp. of America, 
chester, N. H 

Karp Metal Products Co., Div. of H & B American 
Machine Co., 211 63rd St., Brooklyn 20, N. Y 

Knapp Mills, Inc., 23-15 Borden Ave., Long Island 
City 1, N.Y. 

New York Shipbuilding Corp., Camden, N. J 

Nuclear Engineering Lid Greenwich Metal 
London, S$. E. 7, England 

Pantatron Lid., 26 Savage Gardens 
England 

Watson Mfg. Co., Inc., 


HUMIDIFIERS 


Abbeon Sveply Co., 179-15 
32, N, 


Conn 


186 Granite St., Mar 


Works, 
London, E. C. 3, 


Jamestown, N. Y 


Jamaica Ave., Jamaica 


3800 W. Cortland St., Chicage 47, 


Admiral i. 
mW 

Air & Refrigeration Corp., 439 Madison Ave., New 
York 17, N 

American instrument Co., Inc 
Silver Spring, Md 

Carrier Corp., 300 $. Geddes St., Syracuse 1, N. Y 

Environmental Equipment Corr 369 Linden St., 
Brookiyn 27, N. ¥ 

Hoppe Engineering Co., 1 
Ind 

Johnson Service Co., 

Is 

Minneapolis Honeywell Regulator Co., 
Ave., $., Minneapolis, Minn 

Modern’ Laboratory Eavipment Co 

Ave., New York 28, N.Y 

Monaghen Co., Inc., J. J 
olo 

Schutte & Koerting Co., 
County, Pa 

Winder Aircraft Corp., 
2397, Lakeland, Fla 

Worthington Corp., Harrison, N. J 

York Corp., Commercial Div f Pa 


HYGROMETERS 


American Instrument Co., Inc 
Silver Spring, Md 

Burton Mfg. Co., 11201 W. Pico Bivd., Los Angeles 
64, Calif 

CAMBRIDGE INSTRUMENT CO., INC., 3093 Grand 
Central Terminal, New York 17, N. Y ADV. PG 
150 

Central Scientific Co., 
cago 13, Ill 

Cook Electric Co., 
wm 

General Scientific Equipment Ce 
ton St., Philadelphia 32, Pa 

H-B instrument Co., American & Bristo! Sts., Phila 
delphia 40, Pa 

Hill & Co., E. Vernon, P, O 
Wis 

Kah! Sclentific instrument Corp P OO. Bex 
El Cajon, Calif 

—_——— Honeywell 
Ave , Minneapolis nn 

mInneTAPGLIS- HONEYWELL REGULATOR CO IN 
DUSTRIAL DIV., Wayne & Windrim Aves., Ph 
delphia 44, Pa ADV. PG. Back Cover 

Nurnberg Thermometer Co., In 124 Livingston St., 
Brooklyn 2, N.Y 

Powers Reguiator Co., The, 3400 Oakton, Skokie, II! 

Serdex, inc., 91 Cambridge St., Boston 14, Mass 

Taylor Instrument Companies, 95 Ames St., Roche 
fer, N.Y. 


INDICATOR LIGHTS 
See LIGHTS—Dio! 


INDICATORS 
See also + pe 


3AG 


METERS 


8030 Georgia Ave., 


High St Greensboro, 


507 E. Michigan St., Milwaukee 

2753 Fourth 
180911 First 
500 Alcott St 


Denver, 


Heights Bucks 


Cornwells 


Lakeland Div P Box 


8030 Georgia Ave 


1700 Irving Park Rd Chi 
2700 Southport Ave., Chicago 14 

2700 W. Hunting 
Box 189, Lake Geneva 
1166 


Regulator Co., 2753 Fourth 


Panel and Pilot 


D-38 


INDICATORS—Film Thickness 
Inc., 8030 Georgia Ave., 
5206 Pu 


American instrument Co., 
Silver Spring, Md. 

Automatic Temperature Control Co., Inc., 
laski Ave., Philadelphia 44, Pa 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC 
2200 Wright Ave., Richmond, Calif. ADV. PG 
142 

Branson Instruments, inc., 
ford, Conn 

Decker Aviation Co., 1361 
delphia 25, Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

General Electric Co., Apparatus Sales Div., 1 River 
d., Schenectady 5, N. Y 

Hommel Co., O., 209-213 Fourth Ave., 
Pa 

industrial Nucleonics Corp., 
Columbus 12, Ohio 

Isotope Developments, Ltd., Finsbury Pavement House, 
Moorgate, London E €. 2, England 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila 
delphia 44, Pa. ADV. PG. 2, 3 

MEASUREMENT ENGINEERING LTD P 
tario, Canada. ADV. PG. 170 

NUCLEAR CORP. OF AMERICA, 33-6! Crescent St, 
Long Island City 6, N. Y. ADV. PG. 13) 

Photobell Co., 43 Vesey St., New York 7, N.Y 

oe. Instrument Co., 2875 Broadway, New York 
25, Y 

Pd te aren Research Corp., 2 East End Ave 
New York 21, 

Trecerlab, Inc., 


Stom 


438 Fairfield Ave., 


Frankford Ave., Phila 


Pittsburgh, 


1205 Chesopecke Ave., 


Armnprior, On 


Y. 
130 High St., Boston 10, Mass 


INDICATORS—Fiuid Flow 


Automatic Temperature Control Co., Inc., 5206 Pu 
laski Ave., Philadelphia 44, Pa 
Avien, inc., 58-15 Northern Bivd Woodside 77, 
N.Y 

B/W Controller Corp., Birming 
ham, Mich 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

Brooks Rotameter Co., Box A-1347, Lansdale, Pa 

Builders-Providence, inc., Div. of B-I-F Industrie 
Iinc., 530 Harris Ave., Providence 1, R®. | 

Control Engineering Corp., Controls Div., 934 Wast 
ington St., Norwood, Mass 

Fischer & Porter Co., 50 Warminster Rd., Hatboro 


2200 E. Maple Rd., 


DIV. OF SPERRY CORP 
Long Island City, N. Y 


Pa 

FORD INSTRUMENT CO., 
31-10 Thomson Ave., 
ADV. PG. 145 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

General Electric Co., Atomic Power Equipment Dept., 
2900 Campbell Ave., Schenectady 6, N. Y 

Hill & Co., E. Vernon, P. O. Box 189, 
Wis 

Hagan Corp., 323 Fourth Ave., 

Hommel Co., O., 209-213 Fourth Ave., 
P 


Loke Geneva, 


Pittsburgh 22, Pa 
Pittsburgh 


Michigon City, Ind 
1200 W. Harrison St 


a 
Hays Corp., 
Imperial Brass Mfg. Co 

Chicago 7, til 
Inflico, Inc., P. O. Box 5033, 
Jerguson — & Vaive Co., 

45, Ma 
LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila 

deiphia 44, Pa ADV. PG. 2,3 
Manning, Maxwell & Moore, iInc., Stratford, Conn 
MEASUREMENT ENGINEERING LTD., Arnprior, On 

tario, Canada ADV. PG. 170 
Mento Research Laboratory, Menlo Park, 
—a Honeywell + ~ay Co., 

Minneapolis, Min 
MINNEAPOLIS. HONEYWELL REGULATOR co IN 

DUSTRIAL DIV., Wayne & Windrim Aves., Phila 

delphia 44, Poa ADV. PG. Back Cover 
National Instrument Labs., inc., 6108 Rhode Island 

Ave., Riverdale, Md 
NORDEN-KETAY CORP., 99 Park Ave., 

N.Y ADV. PG. 14, 15 
Pilotro! Corp., Box 172, Springfield, N. J 
Republic Flow Meters Co., 2240 Diversey Parkway 

Chicago 47, Ill 
Revere Corp. of America, Wallingford, Conn 
Rollin Co., 492 E. Union St., Pasadena 1, Calif 
Schutte & Koerting Co., Cornwells Heights, Bucks 

County, Pa 
Simmonds Aerocessories, Inc., 105 White Plains Rd., 

Tarrytown, N 
Simplex Valve & Meter Co 

caster, Pa 
Swartwout Co., 
Taylor Instrument Companies, 

ter, N 
Tracerlab, Inc., 130 High St., Boston 10, Mass 
U. &. Gauge Div., American Machine and Metals, 

Inc., Sellersville, Pa 
Victory Engineering Corp., 

N. J 
Wallace & Tiernan, Inc., Belleville 9, N. J 
Whitehead _* Hoag Co., The, 275 Sussex 

Newark 1, J. 


Tuscon, Ariz 
80 Fellsway, 


Somerville 


Calif 


2753 Fourth 


New York 


7 £. Oronge St., Lan 


18547 Euclid Ave., Cleveland, Ohio 
95 Ames St., Roches 


Springfield Rd Union 


INDICATORS—Humidity 


Abbeon Supply Co., 
32, N.Y 


178-15 Jamaica Ave., Jamaica 


1955-1956 DIRECTORY of 


American instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md 

CAMBRIDGE INSTRUMENT CO., INC., 
Central Terminal, New York 17, N. Y. 
150 

Cook Electric Co., 
il 

Cooper Co., D. C., 1467 S. Michigan Ave 
ii, 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Friez Instrument Div, of Bendix Aviation Corp., 
Taylor Ave., Baltimore 4, Md. 

General Controls Co j Glendale 1, Calif 

Hill & Co., E. Vernon, P. O. Box 189, Lake Geneva, 
Wis 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila- 
deiphia 44, Pa. ADV. PG. 2,3 

Minneapolis-Honeywell Regulator Co., 
Ave., 5., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phile- 
delphia 44, Pa. ADV. PG. Back Cover 

Photobell Co., 43 Vesey St., New York 7, N. Y. 

Pilotrol Corp., Box 172, Springfield, N. J. 

Pittsburgh Lectrodryer Corp., P. O. Box 1766, Pitts- 
burgh, Pa 

Taylor Instrument Companies, 
ter, N 

Whitehead ‘4 Hoag Co., The, 
Newark 1, N. J. 


INDICATORS——Liquid Level 


Associated Valve & Engineering Co., 
quette Rd., Chicago 21, Ili 

Automatic Temperature Control! Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa 

Avien, inc., 58-15 Northern Bivd., 
N . 

B/W Controller Corp., 2200 E. Maple Rd., 
ham, Mich, 

Bendix Aviation Corp., 
Third St., Cincinnati 2, Ohio 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, 
2200 Wright Ave., Richmond, Calif ADV 
142 

Buliders-Providence, Inc., Div. of B-I-F 
inc., 530 Harris Ave., Providence 1, R 

Crouse-Hinds Co., Wolf & Seventh North Sts., 
Syracuse, N. Y 

Decker Aviation Co., 
delphia 25, Pa 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 23, 
Pa ADV. PG. 99 

Fischer & Porter Co., 
Pa 

Fisher Governor Co., Marshalltown, lowe 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

Friez Instrument Div. of Bendix Aviation Corp., 1454 
Taylor Ave., Baltimore 4, Md 

General Controls Co., Glendale 1, Calif 

General Electric Co., Atomic Power Equipment Dept., 
2900 Campbell! Ave., Schenectady 6, N 

Hagan Corp., 323 Fourth Ave., Pittsburgh 22, Pa. 

Haledy Electronics Co., 57 William St., New York 
5, N.Y, 

Hays Corp., 

Inflico, Inc., 

Instruments, Inc., 
Tulsa, Okla 

Isotope Developments, tLtd., Finsbury Pavement 
House, Moorgate, London E. C. 2, England 

Isotope Products (instrument Div.)  inc., 
Niagara St., Buffalo 7, N. Y 

Jerguson Gage & Vaive Co., 80 Felisway, 
ville 45, Mass 

Larson instrument Co., 


3093 Grand 
ADV. PG 
2700 Southport Ave., Chicago 14, 


Chicago, 


1454 


2753 Fourth 


95 Ames St., Roches- 


275 Sussex Ave., 


1150 W. Mar- 


Woodside 77, 
Birming- 
Cincinnati Div., 203 W. 
INC., 
PG 


Industries, 
| 


1361 Frankford Ave., Phila- 


50 Warminster Rd., Hatboro, 


Michigan City, Ind 
P. O. Box 5033, 
122 N. Madison, 


Tucson, Ariz 
P. O. Box 556, 


1700 
Somer- 


24 Orchard St., Tarrytown, 
N. Y 

LEEDS & NORTHRUP CO., 4970 unten Ave., Phila 
delphia 44, Pa ADV. PG. 2, 

Manning, Maxwell & Moore, faa ‘ 

Minneapolis-Honeywell Regulater Co., 
Ave., $., Minneapolis i 

MINNEAPOLIS- HONEYWELL "REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Philo 
delphia 44, Pa ADV. PG. Back Cover 

NORDEN-KETAY CORP., 99 Park Ave., New York 12, 
N.Y. ADV, PG. 14, 15 

NUCLEAR CORP. OF AMERICA, 33-61 Crescent St 
Long Island City 6, N. Y. ADV. PG. 131 

Nuclear Research Corp., Southampton, Pa 

Ohmoart Corp., 2236 Bogen St., P. O. Box 67, Sta 
B, Cincinnati 22, Ohio 

Photobell Co., 43 Vesey St., New York 7, N. Y. 

Pilotrol Corp., Box 172, Springfield, N. J 

Precision Radiation Instruments, inc., 2235 S$. Lo 
Brea Ave., Los Angeles 16, Calif 

Revere Corp. of America, Wallingford, Conn 

Simmonds Aerocessories inc., 105 White Plains Rd., 
Tarrytown, N. Y 

Simplex Valve & Meter Co., 
caster, Pa 

Swartwout Co., 

Taylor hs ~ eee Companies, 


Stratford, Conn 
2753 Fourth 


7 E. Orange St., Lan- 


8547 Euclid Ave., Cleveland, Ohio 

95 Ames St., Roches- 
ter Y 

rerniss DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y. 
ADV. PG. 171 

Tracerlab, Inc., 

Engineering Cort 


130 High St., Boston 10, Mass. 

Victory Springfield Rd., Union, 
N. J 

Wallace & Tiernan Inc., Belleville 9, N 

X-Ray Dept. of General Electric Co., 
Ave. Milwaukee, Wis 


4855 Electric 
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NUCLEAR AND ALLIED PRODUCTS 


INDICATORS—Pressure 


Air Conversion Research Corp., 3150 N. Lincoln Ave., 
Chicago 18, Ill 

Automatic Temperature ww hee P 
laski Ave., Philadelphia 4 

BERKELEY DIV. OF BECKMAN rINSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV. PG. 
142 

BYRON JACKSON DIVISION, BORG-WARNER CORP., 
492 E. Union, Pasadena 1, Calif. ADV. PG. 45 

Consolidated Engineering Corp. , 300 N. Sierra Madre 
Villa, Pasadena 15, Calif 

Control! Engineering Corp., Controls Div., 
ington St., Norwood, Mass. 

Cook Fiectric Co., 2700 Southport Ave., Chicago 14, 


Inc., 5206 Pu- 


934 Wash- 


oun Hinds Co & Seventh North Sts., 
Syrccuse, N, Y 
Crystals, S. A., Case Mont-Blanc 281, 
erland 
Decker Aviation Co., 1361 
deiphia 25, Pa 
Dietz Co., Henry G., 
and City 2, N.Y 
Electro Products Labs., Inc 
cogo 6, Ii! 
& Porter Co., 


Wolf 


Geneva, Switz- 


Phila- 


Frankford Ave 
12-16 Astoria Bivd., Long Is- 


4501 N. Ravenswood, 


50 Warminster Rd., Hatboro, 


38 Neponset Ave., Foxboro, Mass. 
cation Co., 681 Beacon St., Boston 


Foxboro Co., 

General Commur 
15, Mass 

General Controls Co., Glendale -1, Calif. 

2233 Federal Ave., Los Angeles, Collif. 

323 Fourth Ave., Pittsburgh 22, Pa 

Super Highway ct Pine 


Genisco, Inc 

Hagan Corp., 

Hastings Instrument Co., 
Ave., Hampton, Va 

Hays Corp., Michigan City, Ind. 

Heise Bourdon Tube Co., Inc., Newtown, Conn. 

Hill & Co., E. Vernon, P. O. Box 189, Lake Geneva, 
Wis 

Industrial Electronics, Inc 
10, Mich 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
delphia 44, Pa. ADV, PG. 2,3 

Manning, Maxwell & Moore, Inc., 

Matheson Co., 932 Paterson Plank Rd., 
ford, N. J 

Minneapolis-Honeywell Regulctor Co., 
Ave. S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
deiphia 44, Pa. ADV. PG. Back Cover 

National Instrument Labs., Inc., 6108 Rhode Island 
Ave., Riverdale, Md 

NORDEN-KETAY CORP., = Pork Ave., 
N.Y ADV. PG. 14, 

Photocon Research Seotiuaie, 421 N. Foothill Bivd., 
Pasodena 7, Calif. 

Republic Flow Meters Co., 2240 Diversey Parkway, 
Chicago 47, III 

Rollin Co., 492 E. Union St., Pasadena 1, Celif 

Swartwout Co., 18547 Euclid Ave., Cleveland, Ohio 

nstrument Companies, 92 Ames St., Roches- 
ter, N.Y 

TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
ADV. PG. 171 

U. S. Gauge Div., American Machine ond Metals, 
nc., Sellersville, Pa 

Victory Engineering Corp., 
N 

Wallace & Tiernan Inc., 

Weston Electrical instrument Corp., 
strom, inc 614 Frelinghuysen Ave., 
N. J 

Wright Engineering Co., 180 E 
Pasadena |, Calif 


INDICATORS—-Radiation 


See CHAMBERS, lonization; COUNTERS; G-M 
APPARATUS; SCALERS etc. 


, 8060 Wheeler St., Detroit 
Phila- 


Stratford, Conn. 
East Ruther- 


2753 Fourth 


New York 12, 


Taylor 


Springfield Rd., Union, 


Belleville 9, N. J 
A Sub. of Day- 
Nework 5, 


California St., 


INDICATORS-—Temperature 
See also THERMOCOUPLES 


ASSEMBLY —, INC., 
ADV. PG 


Avien, iInc., 58 5 


Chesterland 6, Ohio 


Northern Bivd., Woodside 77, 
N.Y 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV. PG 
42 

Contro! Engineering Corp., Controls Div., 
ngton St., Norwood, Mass 

ook Electric Co., 2700 Southport Ave., 
i 


934 Wash 
Chicago 14, 


Crouse-Hinds Ce Wolf & Seventh North Sts., 
Syracuse 
Decker Aviot Co., 1361 
e 5 7 o 
Edison ‘ Thomas A., Instrument Div., West 
Or 
Electric Auto-Lite Co., 
Toledo 1, Ohio 
Fenwal, Inc., Ashland 
her & Porter Co 
Pa 
Foxboro Co 8 Neponset Ave., Foxboro, 
of Bendix Aviation Corp., 
more 4, Md 


Frankford Ave., Phila 


Instrument & Gauge Div., 
Mass 


50 Warminster Rd., Hatboro, 


Mass 
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Friez Instrument Div 


Taylor Ave., Balti 


INSTRUMENT PARTS 





General Controls Co., Glendale 1, Calif. 

General Electric Co., Apparatus Sales Div., 
d., Schenectady 5, N. Y 

H-B Instrument Co., American & Bristol Sts., Phila- 
deiphia 40, Pa 

Hagan Corp., 323 Fourth Ave., 

Hoys Corp., Michigan City, ind 

Hill & Co., E. Vernon, P. O. Box 189, Lake Geneva, 
Wis 

Hycon Mfg. Co., 2961 
Calif 

J-B-T instruments, inc., 441 Chapel S$t., 
8, Conn 

Kahi Scientific 
Cajon, Calif 

Larson instrument Co., 24 Orchard St., 


1 River 
Pittsburgh 22, Pa. 


E. Colorado St., Pasadena 8, 


New Haven 

Instrument Corp., P. O. Box 1166, El 

Tarrytown, 
N.Y 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phile- 
deiphia 44, Pa. ADV. PG. 2,3 

Lindberg Engineering Co., 2450 W. Hubbard S?., 
Chicago 12, Ii! 

Manning, Maxwell & Moore, Inc., Stratford, Conn 

Meters, inc., 5353 N. Keystone Ave., indianapolis 
20, ind 

Minneapolis-Honeywell Regulator Co., 
Ave. S., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO, IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila 
deiphia 44, Pa ADY. PG. Back Cover 

NORDEN-KETAY CORP., 99 Park Ave., New York 12, 
N.Y ADV. PG. 14, 15 

Pacific Transducer Corp., 
Angeles 64, Calif 

Partlow Corp., The, 

Y 


2753 Fourth 


11836 SW Pico Bivd., Los 


2 Champion Rd., New Hartford, 


Powers Regulator Co., The, 3400 Oakton, Skokie, 
it 

Pyrometer instrument Co., Inc., 

Richards Co., Inc., Arkiay S$., 
Newton Highlands 61, Mass 

Ruge Associates, inc., Arthur C., 
Cambridge 38, Mass 

Sensitive Research instrument Corp., 
New Rochelle, N. Y 

Simmonds Aerocessories, Inc., 
Tarrytown, N 

Simpson Electric Co., Div. of American Gage & Ma- 
chine Co., 5208 W. Kinzie St., Chicago 44, Ill. 

Standard Electronics Research Corp., 2 East End Ave., 
New York 21, N. Y¥ 

Swartwout Co., 18547 Euclid Ave., Cleveland, Ohio 

Taylor Instrument Companies, 95 Ames St., Roches- 


Bergenfield, N. J 
12 Winchester St 


733 Concord Ave., 
310 Main St., 
105 White Plains Rd., 


ter, N.Y 

Thwing-Albert Instrument Co., Penn St. & Pulaski 
Ave., Philadelphia 44, Pa 

U. S. Gauge Div., American Machine and Metals, 
Inc., Sellersville, Pa 

Victory Engineering Corp., Springfield Rd., 
N. J 

West Instrument Corp., 4363 W. Montrose Ave., Chi- 
cago 4}, Ill 

Weston Electric 
strom, Inc., 
N.J 

Wheelco Instruments Div., 
ford, III 

Winslow Co., Inc., 9 Liberty St., 

Yellow Springs instrument Co., Inc., 
Yellow Springs, Ohio 


INDICATORS—Timing 


See TIMERS 


INDICATORS—Vacuum 


Temperature Control Co., Inc 
adelphia 44, Pa 
1700 Irving Pork Rd., 


Union, 


Instrument Corp., A Sub. of Day- 
614 Frelinghuysen Ave., Newark 5, 


Barber-Colman Co., Rock 


Newark, N. J 
P. O. Box 106, 


Automatic 5206 Pu 
laski Ave., Pt 

Central Scientific Co., 
13, 

Central Sales & Mfg. Corp., 
ville, N. J 

Clegg Laboratories, Inc., 
Morris Township, N 

Consolidated Engineering Corp., 
Villa, Pasadena 15, Calif 

Consolidated Vacuum Corp., 
Rochester 3, N_Y 

Dietz Co., Henry G., 12-16 Astoria Bivd., 
and City 2, N 

Fischer & Porter Co., 50 Worminster Rd, 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, 

Fredericks Co., George E., Bethayres, Pa 

General Electric Co., Spqpratvs Sales Div., 1 River 
Rd, Schenectady 5, 

GENERAL ELECTRIC cO., 
5,N.Y. ADV. PG. 149 

Hagon Corp., 323 Fourth Ave., 

Hastings Instrument Co., Super 
Ave., Hampton, Va 

International Pump & Machine Works, 1! 
nor St., Newark 2, N. J 

Litton Engineering labs., P 
Valley, Calif 

Manning, Maxwell & Moore, inc., Stratford, Conn 

MEASUREMENT ENGINEERING LTD., Amoprior, On- 
tarlo, Canoda ADV. PG. 170 

Minneapolls-Honeywell —— Co., 
Ave. $., Minneapolis 

MINNEAPOLIS- HONEYWELL. REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
deiphia 44, Pa. ADV. PG. Back Cover 


Chicago 
2 Richwood Piace, Den 
Ridgedale & Hanover Aves., 
300 N. Sierra Madre 
1775 Mt. Read Bivd., 
Long Is 
Hatboro, 
Mass 
TUBE DEPT., 


Schenectady 


Pittsburgh 22, Pa 
Highway at Pine 


13 Gover 


©. Box 949, Gross 
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NARESCO EQUIPMENT CORP., 160 Charlemont 5t., 
Newton Highlands 61, Mass. ADV, PG. 115 
Process & instruments, 15 Stone Ave., Brooklyn 33, 

N.Y 


Research Electronics Laboratory, Roslyn, Pa. 

Scientific Specicities Corp., Snow & Union Sts 
Brigton 35, Mass 

STOKES MACHINE CO., F. J., 
deiphia 20, Pa ADV 

Taylor instrument Companies, 
ter, N.Y. 

U. S$. Gouge Div., American Mochine ond Metals, 
Inc., Sellersville, Po 

Vacuum-Electronic Engineering Co., 
New Hyde Park, N. Y 

Vacuum Tube Products Co., Inc., 
St., Oceanside, Calif 

Wallace & Tierman inc., 

Welch Scientific Co., W. M., 
cago 10, Ill 


INDUCTANCES—Choke 


4910 Calvert Rd., 


5500 Tabor Rd., Phila- 


a 
95 Ames St., Roches 


86 Denton Ave., 
506 S$. Cleveland 


Belleville 9, N. J 
1515 Sedgwick St., Chi 


Ahrendt Instrument Co., College 
Park, Md. 

Arnold Magnetics Co., 
City, Calif 

Avion instrument Corp., Div. of Americon Car & 
Foundry Co., 295 State Highway #17, Paramus, 


5962 Smiley Drive, Culver 


N 

Borker & Williamson, 
Darby, Pa 

C.G.$. Laboratories, inc., 391 
ford, Conn 

Central Transformer Co., 910 W. Jackson Bivd., Chi 
cago 7, til 

Chicago Standard Transformer 
Elston, Chicago 18, Ii! 

Communication Accessories Co., Red 
Hickman Mills, Mo 

DeWitt Development Co., 
Istand, iil 

Dietz Design & Mfg. Co., Grandview 6, Mo 

Grand Transformers, inc., Grond Hoven, 

Highland Engineering Co., Westbury, N. Y 

industrial Transformer Corp., Gouldsboro, Pa 

INTERNATIONAL RESISTANCE CO., 40! N. Broad 
St., Philadelphia 8, Pa ADV. PG. Inside Front 


235 Fairfield Ave., Upper 


ludiow St., Stam- 


Corp Addison & 


Bridge Rd 


3008 W. 127th St., Blue 


Mich 


3171 S. Bundy Drive, los Angeles 34, 


Moloney Electric Co., 5390 Bircher Bivd., St. Lowis 
20, Mo 

North Hillis Electric Co., Inc., 203-18 
Bayside 61, N. Y 

Polyphase ean: Co., 
Mowr, 

RADIO ‘CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Raypor, inc., 7800 W. Addison St., Chicago, Ill 

Redman Electronics Corp., P. O. Box 72, Thompson- 
ville, Conn 

Sanford Miller Co., 691 
N_Y 

Sangamo Electric Co., Springfield, tI! 

Speer Carbon Co., St. Marys, Pa 

Telectro Industries Corp 35-16 
land City 1, N. ¥ 

Thordarson-Melssner Mig. Divs., Mt. Carmel, ttl 

Torocoll Co., 1374 Mobile Court, St. Louis, Mo 

Torwico Electronics, iInc., 975 Frelinghuysen 
Newark 5,N.J 

Transformers, inc., 

Tresco, 3824 Terrace St., 

Triad Transformer Corp., 
Calif 

U. S. Electronics Corr 


35th Ave., 
705 Haverford Rd., Bryn 


TUBE DiV., 


Bedford Ave., Brooklyn 6, 


17th St., Long Is 


Ave., 


532 North St., Endicott, N. Y 
Philadelphia 28, Pa 
4055 Redwood Ave., Venice, 


276 Warren St., Lyndhurst, 


J 
United Transformer Co., 150 Varick St., New York 
13,N.Y 
Vari-t Co., Inc., P. O. Box 1433 Stamford, Conn 
Varo Mfg. Co., tnc., 2201 Walnut St., Garland, Texas 


INSTRUMENT PARTS—Precision 


Abrams Instrument Corp., 600-20 E. Shiawassee 5&t., 
Lansing, Mich 

AERO RESEARCH INSTRUMENT CO., 1040 W. Grond 
Ave., Chicago 22, II! ADV. PG. 146 

Ahrendt Instrument Co., 4910 Calvert Rd, 
Park, Md 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

Belock instrument Corp 13-11 Vltth St, 
Point, N. Y¥ 

Bowmor Instrument Corp., 2415 
Fort Wayne, ind 

Brush Electronics Co., 
14. Ohio 

Buck Engineering Co., Inc., 
hold, N. J 

Centralab Div. of Globe-Union, inc., 900 € 
Ave., Milwaukee 1, Wie 

Computing Devices of Canada, tid., P. O. Box 508, 
Ottawa 4, Ontario, Canada 

Cook Electric Co., 2700 Southport Ave., 
mw 

Custom Scientific Instruments, inc., P, O. Box 170, 
Arlington, N 

DAYSTROM INSTRUMENT, Archbold, Pa. ADV. PG 
101 


College 


College 
Pennsylvania Ave., 
3405 Perkins Ave., Cleveland 


37-41 Marcy St., Free 


Keefe 


Chicago 14, 


Eberiine Instrument Div. of Reynolds Electric & Er 
gineering Co., Inc., ?. O. Box 279, Santa Fe, 
N. mM 


D-39 





INSULATORS 





Elichner Instruments, L. C., 19 Sebogo St., Clifton, 


Electro-Physics Co., 287-l Broadwoy, New York 7, 
N.Y 


Electromec, inc., 5121 Son Fernande Rd., Los An 
geles 39, Calif 

Farrand Optical Ce., Inc., 
St., New York 70, N.Y 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Bronx Bivd. of E. 238th 


a 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

Fulton Syiphon Div., Robertshaw-Fulton Controls Co., 
Knoxville 1, Tenn 

Geertner Scientific 
Chicago, tli 

General Electric Co., Apporatus Sales Div., 1 River 
Rd, Schenectady 5, N. ¥ 

Genisco, Inc., 2233 Federal Ave., Los Angeles 64 
Calif 

Gorrell & Gorrell, Haworth, N. J 

Grafiex, inc., 154 Clarissa St., Rochester 8, N. Y 

Hamilton Co., 1134 Whitley St., Whittier, Calif 

Hill & Co., E. Vernon, P. O. Box 189, Loke Gen 
eva, Wis 

Hycon Mfg. Co., 296! 
8, Calif 

Instrument Development Lobs., Inc., 163 
Ave., Needhom Heights, Moss 

Larson instrument Co., 24 Orchard St., 
N 

lear, Inc., 
Calif 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
delphia 44, Pa ADV. PG. 2,3 

Librascope, inc., 808 Western Ave., 

Marion Electrical instrument Co., 
Manchester, N. H 

Meyer & Co., Hugo, 39 W. 60th St., New York 23 
N.Y 


Corp., 1237 Wrightwood Ave., 


E. Colorado St., Pasadena 
Highland 
Torrytown 
3171 S&S. Bundy Drive, Los Angeles 34, 
Phila 


Callf 
Field, 


Glendale 
Greiner 


Micron Gear Mfg. Co, 102 
68, N.Y 

NORDEN-KETAY CORP., 99 Pork Ave 
N.Y. ADV. PG, 14, 15 

NUCLEAR MEASUREMENTS CORP., 2460 N. Arlington 
Ave., Indianapolis 18, Ind ADV. PG. 126 

Phaostron Co., 151 Pasadena Ave., South Pasadena, 
Calif 

Phoenix Precision Instrument Co 
St., Philadelphia, Pa 

Process & Instruments, 15 Stone Ave 


38 Corona Ave., Corona 


, New York 12 


3803-05 WN. 5th 
Brooklyn 33 


Research Development Manufacture, 429 & 
St., Philadelphia 44, Pa 

Research Specialties Co., 
7, Calif 

Songomo Electric Co., Springfield, II! 

Servomechanisms, inc., 625 Main St 


Collom 


1148 Walnut St., Berkeley 


Westbury 


N.Y 

Shalicross Mfg. Co., 10 Jackson Ave., 
Pa 

Spencer-Kennedy Labs., Inc 
Boston 35, Mass 

Telectro industries Corp., 35~!16 37th St, 
land City 1,N Y 

Thomas instrument Co., 

Thwing-Albert Instrument Co 
Ave., Philadelphia 44, Pa 

Vectron, inc., 400 Main St., Waltham, Mass 

VITRO CORP. OF AMERICA, 24! Madison Ave., New 
York 16,N.Y ADV. PG. 38 

Whiteheed & Hoag Co The, 275 
Nework 1, NJ 

Winslow Co., Inc., 9 Liberty St., 


INSULATORS—Ceramic 


Advanced Vacuum Products Iinc., 22 
Stamford, Conn 

Aerovox Corp., 740 Belleville Ave 
Mass 

American Lava Corp., 

Cambridge Thermionic 
Cambridge 38, Mass 

Centralab Division of Giobe-Union, tnc., 900 € 
Keefe Ave., Milwaukee 1. Wis 

Ceramaseal Co., Box 25, New Lebanon Center, N. Y 

Crowley & Co., Inc., Henry L., West Orange, N. J 

Du-Co Ceramics Co., Box 587 Butler 8, Pa 

Eastern Precision 675 Barbey St., 
Brooklyn 7, N 

Electronic Mechanics, tn 
N 

Frenchtown Porcelain Co 

General Cement Mig. Co 
ford, II! 

General Ceramics & Steatite C 
Rd., Keashey, N 

Isolantite Mfg. Corp., Stir 

Johnson Co., E. F., Wasec 

Kirchberger & Co., Inc., M 2~92 nit Ave 
Englewood, N. J 

Lapp insulator Co., Inc 31 Gilbert St 


Collingdale 
, 1320 Soldiers Field Rd., 
Long Is 


Phoenix, N. Y 


Penn St. & Pulaski 


Sussex Ave 


Newark, N. J 


Liberty St., 
New Bedford 


Chattanoogo 5. Tenn 


Corp., 445 Concord Ave 


Resistor Corr 


LeRoy, 


Locke Dept., General Electric Co PO Be 
Baltimore 3, Md 
Louthan Mfg. Co., East Liverpool, Obie 
Mallory & Co., Inc, FP. R 1029 E. We 
St., Indianapolis 6, Ind 
Monsol Ceramics, 140 Littie St 
Millen Mfg. Co., James, 150 
den, Mass 
Mitronics, inc, 
Mycalex Corp. of 
NJ 


D-40 


Belleville, N 
Exchange Si 


232 Thirteenth Ave., Newark, N. J 
America, Clifton Bivd., Clifton, 


Porcelain Products, inc., 422 Sandusky St., Find- 
lay, Ohie 

Raytheon Mfg. Co., Microwave & Power Tube Opero- 
tions, Waltham 54, Moss 

Richards Co., inc., Arkiay &., 
Newton Highlands 61, Mass 

Saxonburg Ceramics, Saxonburg, Po 

Seaitron Corp., Reading Rd. at Amity, 
15, Ohio 

Ster Porcelain Co., 61 
N 

Stupakoff Division of The Carborundum Co., Letrobe, 


12 Winchester St., 


Cincinnati 


Muirheod Ave., Trenton 9, 


Pa 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

Syncor Products Co., Malden, Mass 

Thor Ceramics, inc., 225 Belleville Ave., 
N. J 

Torwico Electronics, inc., 
Newark 5, N. J 

U. S. Stoneware Co., Akron 9, Ohio 

Wesiern Gold & Piatinum Co., 589 Bryant St., San 


Bloomfield, 


975 Frelinghuysen Ave., 


Francisco, Calif . 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30 p ADV ru 32 iJ 


Wheaton Co., T. C., Millville, N. J. 


INSULATORS—Electrical 


Asheville-Schoonmaker Co., Inc., 900 Jefferson Ave., 
Newport News, Va. 

Auburn Mfg. Co., 500 Stack St., Middletown, Conn 

Beck's, inc., 298-300 E. Fifth St., St. Paul 1, Minn 

Centralab Division of Gilebe-Union, inc., 900 E 
Keefe Ave., Milwaukee |, Wis 

Ceramaseal Co., Box 25, New Lebanon Center, N. Y 

Continental-Diamond Fibre Div. of The Budd Co 

, Newark, Delaware 

Eastern Precision Resistor 
Brooklyn 7, N 

Electro Technical Products Div. of Sun Chemical Cor 
113 E. Centre St., Nutley, N. J 

Electronic Mechanics, Inc., 101 Clifton Bivd., Clifton, 
N. J 

Garde Mfg. Co., 588 Eddy St., Providence 3, R. I 

General Cable Corp., 420 Lexington Ave., New York 
ae 

General Cement Mfg. Co., 
ford, ill 

General Ceramics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N 

General Electric Co., 
Pittsfield, Mass 

Glencoe Corp., Durham Ave., Metuchen, N. J 

Hallett Mfg. Co., 1601 Florence Ave., P. O. Box 
59, Inglewood, Calif 

Hermetic Seal Products Co., 
7, ved 

Isolantite Mfg. Corp., 

1-T-E Circuit Breaker Co., 
Philadelphia 30, Pa 

Javex, P. O. Box 646, Redlands, Calif 

Kearfott Co., Inc., 14844 Oxnard St., Van Nuys, 
Calif 

Kirchberger & Co., Inc., M., 
Englewood, N. J 

Lapp Insulato Go.. We.. 
_ 
Locke Dept., General 
Baltimore 3, Md 
McCormick-Selph Associates, Box 6, 
Mica Insulator Co., 797 Broadway, 
N.Y 

Millen Mfg. Co 
Mass 

Murray Plastics Co 


Corp., 675 Barbey St., 


919 Toylor Ave., Rock 


Chemical Materials Dept., 


29-37 S$. 6th St., Nework 
Stirling, N. J 


19th & Hamilton Sts., 


82~—92 W. Forrest Ave., 


Gilbert St., LeRoy 


Electric Co., P. O, Box 57, 
Hollister, Calif 
Schenectady 1, 
James, 150 Exchange St., Maiden, 


26 Cottage St., Poughkeepsie, 


Mycalex Corp. of Clifton Bivd Cliften, 
N 
Natvor Corp., 
Penn Fibre & Specialty Co., 
St., Philadelphia 34, Pa 
Polymer Corp. of Pennsylvania, Reading, Po 
Porcelain Products, Inc., 422 W. Sandusky St., Find 
lay, Ohio 
Raytheon Mfg. Co., Microwave & Power Tube Opera. 
tlons, Waltham 54, Mass 
Roberts Toledo Rubber Co., 
Toledo 6, Ohio 
Reading Rd. at 


America, 


211 Randolph Ave., Woodbridge, N. J 
2020 E, Westmoreland 


1200 Prospect & M.C.R.R., 

Amity, Cincinnati 
15 

Ss c., 310 Wheeler St., 
wanda, N. Y 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N.Y ADV 
PG, 30 

Telectro industries Cerp., 
land City 1, N.Y 

Thor Ceramics, inc., 
N. J 

U. &. Gasket Co., Flueracarbon Products, Inc., Div., 
600 N. 10th St., Camden 1, N 

WESTINGHOUSE ELECTRIC CORP, P 
Pittsburgh 30, Pa ADV. PG. 32 


INSULATORS—Fused Quartz 


Hiliside, N. J 
Sperti-Faraday 


Tona 


35-16 37th St., Long Is 


225 Belleville Ave., Bloomfield, 


©. Box 868, 
33 


Amersii Co., Inc., 683 Ramsey Ave., 

Cooper-Hewitt Electric Co., Div. of 
inc., 721 Grand St., Hoboken, N. J 

General Ceramics & Siectite Corp., 
Rd., Keasbey, N. J 


250 Crows M 


1955-1956 DIRECTORY of 


1-T-E Circuit Breaker Co., 19th & Hamilton Sts., 
Philadeiphia 30, Pa. 
Syncor Products Co., Maiden, Mass. 


Wheaton Co., T. C., Millville, N. J 


INSULATORS—Heat 


Centralab Division of Giobe-Union, inc., 
Keefe Ave., Milwaukee 1, Wis. 

General Ceromics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N. J 

Kirchberger & Co., Inc., M., 
Englewood, N. J 


900 E. 


82-92 Forest Ave., 


INSULATORS—Plastic 


Alden Products Co., 
Brockton 64, Mass. 
Anchor Plastics Co., Inc., 

land City 6, N. Y. 
Beck's, inc., 298-300 E. Fifth St., St. Paw! 1, Minn. 
, W. H., 727 W. Glendale Ave., Milwaukee 


117 N. Main St., Dept. 147, 


36-36 Jéth St., Long Is- 


nc., 2118 E. 55th St., Cleveland 3, 

Continental-Diamond Fibre Div. of 
inc., Newark, Delaware 

CRANE PACKING CO., 1800 Cuyler Ave., Chicago 
13, 1. ADV, PG. 9 

Eastern Precision Resistor 
Brooklyn 7, N 

Electronic Mechanics, Inc., 


The Budd Co., 


Corp., 675 Barbey S., 


101 Clifton Bivd., Clifton, 


Emerson & Cuming, Inc., 869 Washington St., Can- 
ton, Mass 

Garde Mfg. Co., 588 Eddy St., 

Garlock Packing Co., Palmyra, N 

General Cement Mfg. Co., 919 Taylor Ave., Rock- 
ford, Iii 

General Electric Co., 
Pittsfield, Mass 

Houghton Loboratories, inc 
N.Y 

Irvington Vornish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, Irvington, 
N. J 

Keystone Electronics 
York 13, N.Y. 

McMillan Industrial Corp., Brownville Avenue Plant, 
Ipswich, Mass 

Mallory & Co., Inc., 
indianapolis 6, ind 

Millen Mfg. Co., James, 150 Exchange St., 
Mass 

Minor 
N 

Murray Plastics Co., 
Ws Ve 

Mycalex Corp 
N 

Natvor Corp., 

Penn Fibre & Specialty Co., 
St., Philadelphia 34, Pa 

Plasteck, inc., Poteau, Okla 

Porcelain Products, Inc., 422 W. Sandusky St., 
lay, Ohio 

Raytheon Mfg. Co., Microwave & Power Tube Opera- 
tions, Waltham 54, Mass 

Rex Corp., The, Hoyward Rd., 

Robinson Machine Works, Inc., 
Albany, ind 

Shamban & Co., W. &., 
Culver City, Calif 

Spaulding Fibre Co., Ine 


Providence 3, R. |. 
Y 


Chemical Materials Dept., 


Houghton Ave., Olean, 


Corm., 423 Broome St., New 


P. R., 3029 E. Washington St., 


Malden, 


Rubber Co., 49 Ackerman St., Bloomfield, 


26 Cottage St., Poughkeepsie, 


of America, Clifton Bivd., Clifton, 
211 Randolph Ave., Woodbridge, N. J 


2020 E. Westmoreland 


Find- 


West Acton, Mass 

802 E. 8th St., New 

11617 W. Jefferson Bivd., 
310 Wheeler St., Tone 
wanda, N. Y 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DivV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

Telectro industries Corp., 
land City 1, N. Y 

Thor Ceram ne 
NJ 

Tri-Point Mfg. & Development Co., 401 Grand St., 
Brooklyn 11, N. Y 

U. S$. Gasket Co., Fluorocarbon Products, Inc., Div., 
600 N. 10th St., Camden 1, N. J 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


35-16 37th St., Long Is- 


225 Belleville Ave., Bloomfield, 


INSULATORS—Shock 


Borry Controls inc., 711 Pleasant St., Watertown 72 
Mass. 


Hamilton Kent Mfg. Co., 


IONIZATION CHAMBERS 


See CHAMBERS—lonization 


ION GAUGE TUBES 


See INDICATORS—Voacuum 


ISOTOPE-LABELED COMPOUNDS 


Abbott Laboratories, North Chicago, II! 

ATOMIC CENTER, THE, 489 Fifth Ave., 
N.Y ADV. PG. 162 

ATOMIC ENERGY OF CANADA, LTD., COMMERCIAL 
PRODUCTS DiV., P. O. Box 93, Ottawe, Ontario, 
Canada. ADV. PG. 138 


Kent, Ohio 


New York 17, 


November, 1955—NUCLEONICS BUYERS’ GUIDE 





NUCLEAR AND ALLIED PRODUCTS 


ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif. ADV. PG. 142 

BAKER & ADAMSON PRODUCTS, GENERAL CHEMICAL 
DIV. OF ALLIED CHEMICAL & DYE CORP., 40 
Rector St., New York 6, N. Y. ADV. PG. 51 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV. PG. 
142 

Bio-Red Laborotories, 800 Delaware St., 
Calif 

California Foundation for Biochemical Research, 3408 
Fowler St., Los Angeles 63, Calif 

CANADIAN RADIUM & URANIUM . * Se Fifth 
Ave., New York 20,N. Y. ADV. 

——— Specialties Co. , 703 §$. Mela se, 


NUCLEAR corp. OF ae 33-61 Crescent St., 
Long isiand City 6, N. Y. DV. PG. 131 

NUCLEAR INSTRUMENT & CHEMICAL corP., 229 Ww. 
Erie St., Chicago 10, ill. ADV. PG, 109 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif. ADV. PG 29 

Research Specialties Co., 1148 Walnut St., Berkeley 
7, Calif 

Schwarz Laborotories inc., 230 Washington St., Mt. 
Vernon, N. Y. 

Texos Research Foundation, Renner, Texas 

Traceriab, Inc., 130 High St., Boston 10, Mass 


ISOTOPE REFERENCE SYSTEMS 


Abbott Laboratories, North Chicago, |!!! 
Bio-Rad Laboratories, 800 Delaware St., 
Calif, 
Isotopes Specialties Co., 703 S$. Main St., 
if, 


Cal 

NUCLEAR CORP. OF AMERICA, gd a St., 
Long Island City 6, N. Y. ADV. 

NUCLEAR INSTRUMENT ° CHEMICAL ‘conr., 229 W. 
Erie St., Chicago 10, Ill. ADV. PG. 

REED-CURTIS NUCLEAR INDUSTRIES, INC. 307 
Culver Bivd., Ploya del Rey, Calif. ADV. PG. 29 

Technical Operations, Inc., 6 Schouler Court, Arling- 
ton 74, Mass. 

Tracerlab, inc., 130 High St., Boston 10, Mass 

U. S$. RADIUM CORP., 535 Pearl St., New York 7, 
N.Y. ADV. PG. 140 


ISOTOPES—Radioactive 


North Chicago, !!! 
inc., 211 Chico Ave., 


Berkeley, 


, 


Berkeley, 


Burbank, 


Abbott Laborotories, 
American Electronics, 


at 

ATOMIC ENERGY OF CANADA, LTD., COMMERCIAL 
PRODUCTS DiV., P. O. Box 93, Ottawa, Ontario, 
Canada. ADV PG. 138 

ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif. ADV. PG. 142 

BAKER 1 ADAMSON PRODUCTS, GENERAL CHEMICAL 
DIV. OF ALLIED CHEMICAL & DYE corp., 40 
Rector St., New York 6, N. Y ADV. PG. 51 

Bio-Rad Loborctories, 800 Delaware St., Berkeley, 
Calif 

Budd Co., 


Ei Monte, 


The, Nuclear Energy Div., Philadelphia 32, 


Po 
EL-TRONICS, INC., 


5th & Noble Sts., 
23, Pa. ADV, PG. 99 

Folk & Co., Lid., M., 5 Victoria St., 
1, England 

Fleischmon, Burd & Co., 
York 36, N. Y. 

Instruments, inc., 
Tulsa, Okla 

Isotope Products (Instrument 
Niagora St., Buffalo 7, N, Y 

Isotope Products, Lid., Davis WRd., Oakville, 
Canodo 

lsotepes Specialties Co., 
Ca 


Philadelphia 


London, S$. W. 


Inc., 22 W. 48th St., New 


122 N. Madison, P. O. Box 556, 


Div.) Inc., 1700 


Ontario, 


703 S$. Main St., Burbonk, 

NRD INSTRUMENT CO., 6427 Etzel Ave., St. 
14, Mo ADV. PG. 36 

NORDEN-KETAY CORP., 99 Park Ave., 
N.Y ADV. PG. 14, 15 

NUCLEAR CORP., OF AMERICA, 33-61 Crescent St., 
Long Island City 6, N. Y. ADV. PG. 131 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 
Erie St., Chicago 10, Ill. ADV. PG. 109 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif. ADV. PG. 29 

Research Specialties Co., 1148 Walnut St., Berkeley 
7, Calif 

Technical Operations, inc., 
ton 74, Moss 

Trocerlab, Inc., 130 High St., Boston 10, Mass 

U. S. RADIUM CORP., 535 Peorl St., New York 7, 
N.Y. ADV. PG, 140 


ISOTOPES—Stable 


North Chicago, I!! 


Louis 


New York 12, 


229 W 


6 Schouler Court, Arling- 


Abbott Laboratories, 

ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif. ADV. PG. 142 

Bio-Rad Laboratories, 800 Delaware St., Berkeley, 
Calif 

Distillation Products a 
Kodak Co., Rochester 3, N, 

Firth Sterling, Inc., 3113 Tuhco St., 
Pa 
ctopes Speciaities Co., 703 $. Main St., 
Callf 


A Div. of Eastman 


Pittsburgh 30, 
Burbank, 


Nucleor Pesearch Corp., Southampton, Pa 
Tracerlab _ 130 High St., Boston 10, Mass. 
Western Rod n tab 1107 W. 24th St., Los 


Angeles 7, Calif 


MAGNETS 





LAMPS—Mercury Discharge 


Baird spoeetatnn, inc., 33 University Rd., Combridge 
38 

cuatnam “ELECTRONICS corpr., 
ADV. PG. 10 

Cooper-Hewitt Electric Co., Div. 
inc., 721 Grand St., Hoboken, 

Ferner Co., R. Y., 110 Pleasant An 

Fish-Schurman Corp., 75 Portman Rd., 
N.Y 


Livingston, N. J. 
S : Foradey, 


"thehden, Mass. 
New “Rochelle, 

Goertner Scientific Corp., 1237 Wrightwoed Ave., 
Chicago, tli, 
Gates & Co., Inc., George W., Hempstead Turnpike 
& Luciile Ave., Franklin Square, N. 
General Electric Co., Lamp Division, 
Cleveland 12, Ohie 

Hanovia Chemical & Mfg. Co., 233 N. J, R, R. Ave., 
Nework 5, 

Menlo Research Menlo Park, Calif. 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Po, 


“Nela Park, 


LAMPS—Microscope 

Americon Optical Co., Instrument Div., Box A, 
Buffalo 15, N. Y, 

Bausch e Lomb Optical Co., 
ter 2, Y. 

me. 41 instruments, inc., 
Great Neck, N.Y. 

Burton Mfg. Co., 11201 W. Pico Bivd., 
64, Calif, 

Ercona Corp., 551 Fifth Ave., New York, N. Y 

Ferner Co., R. Y. 110 Pleasant St., Malden, Mass. 

Fish-Schurman Corp., 75 Portman Rd., New Rochelle, 
N.Y 

Goertner Scientific 
Chicago, ti! 

General Electric Co., 
Cleveland 12, Ohio 

Leitz, Inc., E., 468 Fourth Ave., New York, N, Y. 


630 St. Paul St., Roches- 


380 Great Neck Rd., 


los Angeles 


Corp., 1237 Wrightwood Ave., 


Lamp Division, Nela Park, 


LAMPS—Neon Glow 


Amglo Corp., 2037 W. Division St., Chicago 22, Ill, 

CHATHAM ELECTRONICS CORP., Livingston, N. J. 
ADV. PG. 10 

General Cement Mfg. Co., 
ford, ii! 

General Electric Co., 
Cleveland 12, Ohie 

Industro, Inc., 649 Broadway, New York 12, N. Y. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass. 
ADV. PG. 148 


919 Taylor Ave., Rock- 


Lamp Division, Nela Park, 


LAMPS—Sodium Arc 


ie Gpernce Corp., 75 Portman Rd., New Rochelle, 


Given Scientific Corp., 1237 Wrightwood Ave., 
Chicago, il! 

Gates & Co., inc., George W ~~ <8 Turnpike 
& Lucille Ave., Franklin Squore, N, 

General Electric Co., Lamp Division, 
Cleveland 12, Ohio 

Nonete Chemicol & Mfg. Corp., 233 N. J, R. R. 

Nework 5, N. J 

sannail. ASH CO., 26 Farwell St 
ADV. PG. 148 

Phoenix Precision instrument Co., 
St., Philadelphia, Pa. 


"ele Park, 


, Newtonville, Mass. 


3803-05 N. 5th 


LAMPS—ultraviolet 


Burton Mfg. Co., 11201 W. Pico Bivd., Los Angeles 
64, Calif 

Cooper-Hewitt Electric Co., Div. of Sperti-Faraday, 
Inc., 721 Grand St., Hoboken, N 

Dalions Laboratories, inc., 5066 Santa Monica Bivd., 
Los Angeles, Calif, 

Falk & Co., Lid., M., 5 Victoria St., 
1, England 

Gaertner Scientific 
Chicago, Iii 

Gates & Co inc., George W., Hempsteod Turnpike 
& Lucille Ave., Franklin Square, N 

General Electric Co., Lamp Division, 
Cleveland 12, Ohio 

— Chemical h = Co., 

Nework 5, 

sannail. ASH CO., 36 = St., 
ADV. PG. 148 

Ken Research, Inc., 
N 

Menlo Research Laboratory, Menlo Park, Colif 

Mico Instrument Co., 82 $. Trowbridge S., 
bridge 38, Mass. 
Phoenix Precision instrument Co., 
St., Philadelphia, Pa 
Precise — 4 Co., 
Brookly 

SYLVANIA eLecTRic PRODUCTS, 
ERGY Div., P. O. Box 59, Bayside, N. Y 
PG. 30 


London, 5. W 


Cerp., 1237 Wrightwood Ave., 
Nela Pork, 
233 N IRR 
Newtonville, Moss 


525 River Vale Rd, Westwood, 


Cam 
3803-05 WN. 5th 
942 Kings Highwey, 


INC., ATOMIC EN- 
ADV 


LEAK TESTERS 


See DETECTORS —leak 
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LIGHTS—Dial, Panel and Pilot 


Aiden Products Co., 117 N. Main St., Dept. 147, 
Brockton, Mass. 

DIALIGHT CORPORATION, 60 Stewart Ave., 
37, N.Y. ADV. PG. 110 

General Electric Co., Lamp Div., 
land 12, Ohle 

Industrial Devices, inc., 


Brooklyn 
Nela Park, Cleve- 


22 State Rd., Edgewater, 
N, J, 

Johnson Co., E. F., Wasece, Minn 

Kuika Electric Mfg. Co., inc., 633 S$. Fulton Ave., 
Mt. Vernon, N. Y. 

National Carben Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y. 


LIGHTS—Monochromatic 
oo % Corp., 2037 W. Division S., 


CRANE PACK! ae 2. 
13, 1. ADV. 93 

Edmund Scientific vot 502 E. Gloucester Pike, Bar- 
rington, N. J 

Ercona Corp., 551 Fifth Ave., New York, N. ¥ 

“~— Schurman Corp., 75 Portman Rd., New Rochelle, 


Chicoge 22, 


1800 Cuyler Ave., Chicago 


easiits Scientific Corp., 1237 Wrightwood Ave., 
Chicago, til, 

Gates & Co., Inc., George W., Hempstead Turnpike 
& Lucille Ave., Franklin Squore, N 

Mico instrument Co., 82 S$. Trowbridge 5St., 
bridge 38, Mass. 

Phoenix Precision Instrument Co., 
St., Philadeiphia, Pa. 

Precise Measurements Co., 
Brooklyn 23, N. Y. 


LIQUEFIERS—Helium 


Arthur D., Acom Park, 


Cam- 
3803-05 N. 5th 


942 Kings Highway, 


Little, Inc., Cambridge 472, 


Mass. 


LUBRICANTS 


Acheson Colloids Co., 
Huron, Mich 

Carbide & Carbon Chemicals Co., A Div 
Carbide & Gates Corp., 30 E. 42nd St, 
York 17, N 

CRAWFORD SITTING co., a4 E 
land 10, Ohie. ADV PG 92 

Dow Corning Corp., Midland, Mich 

Giyco Products Co., Inc., Empire State Bidg., New 
York 1, N.Y 

Hooker Electrochemical Co., Niegora Falls, 

Huron industries, P. O. Box 557, Port Huron, 

Shell Olli Co., 50 W. 50th St., New York, N. Y 

Varniton Co., 416 N. Varney St., Burbonk, Calif, 


MACHINES—Blueprint & Whiteprint 


5643 N. Western Ave., 


1631 Washington Ave., Port 
of Unien 
New 


140th St., Cleve- 


N.Y 
Mich 


Peck & Harvey Mig. Corp., 
Chicago 45, Ill. 


MACHINES—Engraving 


Acme Telectronix Div., NEA Service, inc., 
& Lakeside, Cleveland 13, Obie 

Green Instrument Co., 382 Putnam Ave., 
Moss. 

Mico Instrument Co., 
bridge 38, Moss. 
New Hermes Engraving Machine Corp, 

versity Place, New York 3, N.Y 
Raytheon Mfg. Co., Equipment Sales Div., 100 River 
St., Waltham 54, Mass. 


MACHINES—Glass Working 


Glen Ridge, 


W. Third 
Cambridge, 


82 S$. Trowbridge Ave., Cam- 


13-19 Unl- 


Associated Engineering & Mig. Corp., 
J 


Eisler Engineering Co., inc., 760 &. 13th St., New 
ork 3, N. J 

Haydy bBros., Sub. of Burroughs Corp., 
1226, Plainfleld, N 

Kahle Engineering Co., 
Bergen, N. J 

Litton Engineering 
Valley, Calif 

Raytheon Mig. Co., Equipment Sales Div., 
St., Wathom 54, Moss 

Research Specialties Co., 
7, Callf, 


MAGNETS 


ACF industries, inc., 30 Church $1., 
N.Y 

AMF ATOMICS INC., A SUB. OF AMERICAN MA. 
CHINE & FOUNDRY CO., AMF Bidg., 261 Madison 
Avo., New York 16, N.Y ADV. PG. 42 

Aerovox Corp., 740 Belleville Ave., New bedford, 
Mans 

Arnold Engineering Co., Marengo, Ii! 

Carboloy Deportment of General Electric Co., 
East Eight Mile Bivd., Detroit 32, Mich 

Crowley & Co., inc., Henry L., West Orange, N. J. 

Crucible Stee! Co, of America, Henry W. Oliver Bidg., 

©. Box 88, Pittsburgh 30, Pa. 


P. O. Box 
1307 Seventh St. North 
lobs., P. O. Bou 949, Grass 
100 River 


1148 Wolnut St, Berkeley 


New York 7 


11139 


D.41 





MANIPULATORS 





General Ceramics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N. J 

Indiana Steel Products Co 700 
Valperaise, ind 

Jobbins Electronics Enterprises, 771 Hamilton Ave., 
Menlo Park, Calif 

Little, inc., Arthur D., Acorn Park, Cambridge 42, 
Mass. 


Valparaiso $t., 


Magnetics, inc., Box 230-A, Butler, Pa 

Magtrol inc., 38 Virginia Place, Buffalo 2, N. Y 

Nuclear Magnetics Corp., 154 Boylston St., Boston, 
Mass. 

Permag Corp., 214 Taaffe Place, Brooklyn 5, N. Y 

Radio Frequency Labs., inc., Boonton 2, N 

Raypor, inc., 7800 W. Addison St., Chicago, til 

Sensitive Research Instrument Corr 310 Malin St 
New Rochelle, N.Y 

SHIELDALLOY CORP., DIV. OF METALLURG, INC., 
99 Park Ave., New York 16, N.Y ADV. PG. 105 

Stackpole Carbon Co., St. Marys, Po 

Varian Associates, 611 Hansen 
Calif. 


MANIPULATORS—Remote Control 


AMF ATOMICS INC., A SUB. OF AMERICAN MA- 
CHINE & FOUNDRY CO., AMF Bidg., 261 Max 
Ave., New York 16, N. ¥ ADV. PG. 42 

Alderson Research Laboratories, inc 10 £ 78th 
St., New York 16, N.Y 

Allied Engineering Co., 2006 Clement Ave., A 
Calif 

American Optical Co., 
folo 15, N, ¥ 

Avion Instrument Corp Div. of American Cor & 
foundry Co., 295 State Highwoy #17, Paramus, 
N.J 


Way, Palo Alito 


jison 


ameda, 


Box A, Buf 


Instrument Div., 


Blaw-Knox Plants Div.. 930 Fort 
Duquesne Bivd., Pittsburgh 22, Pa 

Brinkman instruments, inc., 380 Great Neck Rd., 
Great Neck, N.Y 

CENTRAL RESEARCH LABORATORIES, INC Red 
Wing, Minn ADV. PG. 6, 7 

Eim Leboratories, 18 South Bre 
N.Y. 

FARREL-BIRMINGHAM CO 
ADV. PG. 3 

GENERAL ELECTRIC CO., ATOMIC POWER EQUIP 
MENT DEPT., 2900 Compbel! Ave., 
6,N.¥. ADV. PG. 56, 135 

GENERAL MILLS, INC., MECHANICAL DIV., 1420 

Ave., N. E., Minneapolis, M ADV 


Co., Chemicol 


iway, Dobbs Ferry, 


INC., Ansonia, 


Conn., 


Schenectady 


Greer Hydraulics, Inc., Internation 
0, 

Isotopes Specialties Co., 703 S$. Main St 
Calif 

KEWAUNEE MFG. CO., 5083 § 
Mich ADV. PG, 10¢ 

Kupfrian Mfg. Corp., 395 State St Bin 
N. ¥ 


Airport, Jamaic 
Burbank 


Center St., Adrian 


ghamton 

Nuclear Engineering Lid., Greenwich Metal Works 
London §, E. 7, Engiand 

Pantotron Lid., 26 Savage Gardens 
3, England 

Simmonds Aerocessories, tr 105 
Rd., Tarrytown, N. ¥ 

Stoelting Co., C. H., 424 N. Homan 
24, i 

WESTINGHOUSE ELECTRIC CORP. P 
Pittsburgh 30, Pa. ADV. PG , 


MANOMETERS 


Allied Engineering Co., 2004 
meda, Colif 
Buliders-Providence, inc., Div 
Inc., 530 Harris Ave., Prov 
Consolidated 
Madre Villa, Pasadena 
Dietz Co., Henry G., 12 
land City 2, N. Y 
Fischer & Porter Co 
Pa 
Fisher Scientific Co., 709 Fo Pittsburgh 
Pa 
GENERAL MILLS, INC MECHANICAL DiIV., 
Central Ave., N. F Mir 
PG. 43 
Gorrel! & Gorrel!, Haworth 
Greiner Co., Emil, 26 N. M 
H-B instrument Co., Amer 
deiphia 40, Pa 
Hill & Co., E. Vernon, P 
Wis 
infilco, Inc., P. O. Box 
Kontes Glass Co., 
National instrument Labs 
ve., Riverdale, Md 
Phoenix Precision Instrument ( 
St., Philadelphia, Pa 
Precision Scientific Co 1737 W. ¢ snd St 
cago 47, II! 
Scientific Glass Apporotus ¢ 
Terrace, Bloomfield, N. J 
Trimount Instrument Co nid Ww 
12, 1 
Victory Engineering Corp pringfield Rd 


Londor 


Engineering Cor 


Spruce 


Lakewood 


Lake St., Chicago 


N. J 

Wakefield Industries, in 
mW 

Wallace & Tierman, Inc 


Belleville 9, N. J 
Weich Scientific Co Ww. mM 1515 


Chicago 10, Ill 


D-42 


Sedgw 


MANTLES—Heating 
SARGENT & CO., BE. H., 4647 W 
cago 30, | ADV. PG. 35 
Scientific Glass Apporatus Co., inc., 

Terrace, Bloomfield, N 


MASKS—Dust, Fume, Gas, Smoke, 
etc. 


Foster Ave., Chi 


100 Lakewood 


Acme Protection Equipment Co., 1299 Kalamazoo St., 
South Haven, Mich 

Bullard Co., E. D., 275 Eighth St., 
Calif 

De Vilbiss Co., 300 Phillips Ave., Toledo, Ohio 

General Scientific Equipment Co., 2700 W. Hunting 
ton St., Philadelphia 32, Pa 

Kontes Glass Co., Spruce St., Vineland, N. J 

Martindale Electric Co., Box 617, Edgewater Branch, 
Cleveland 7, Ohio 

Mine Safety Appliances Co., 201 N 
Pittsburgh 8, Pa 

Nuclear Engineering Lid., Greenwich Metal 
London, S. E. 7, England 

Pantatron Ltd., 26 Savage Gardens, London, E. ¢ 
England 

Willson Products, Inc., Reading, Pa 


MEGOHMMETERS 


Associated Research, Inc 
cago, Iti 

Bendix Aviation Corp., Cincinnati Div., 
St., Cincinnat!l 2, Ohio 

Biddle Co., James G 1316 Arch St., 
7, Pa 

Dice Co., J. W., Englewood 41, N. J 

Electrodyne Co., Endicott St., Norwood, Ma 

Epco Electronics, Inc., 140 Liberty St., New York 6, 
we 

Fiuke Mfg. Co., Inc., John, 1111 W. Nickerson St 
Seattle 99, Wash 

General Radio Co., 275 Massachusetis Ave., Cam 
bridge 39, Mass 

Greibach Instruments Corp., 
N. J 

industrial Instruments, Inc 
Grove, N. J 

Keithley instruments, 3868 Carnegie Ave., 
Ohio 

Kuijion Corporation, The, 
deiphia 21, Pa 

Marconi Instruments Ltd., 
N.Y 

Martindale Electric Co., 
Cleveland 7, Ohio 

MEASUREMENT. ENGINEERING LTD., 
tario, Canada ADV. PG 70 

Peschel Electronics, inc., 13 Garden St., New Roch 
elle, N. Y 

Phaostron Co., 151 Pasadena Ave 
Calif 

Precise Measurements Co., 942 
Brooklyn 23, N. Y 

Radio City Products Co., In 
Sts., Easton, Pa 

RADIO CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Scientific Specialties Corp., Snow & Union Sts., Bright 
ton 35, Mass 

Sensitive Research instrument Corp., 310 Main 
New Rochelle, N 

Shalicross Mfg. Co., 10 Jackson Ave., 


Pp 


Sen Francisco 3, 


Braddock Ave., 


Works 


3788 W. Belmont, Ct 


203 W. Third 


Philadelphia 


Durham Ave., Metuchen, 


89 Commerce Rd., Cedar 


Cleveland 


1200 N, Broad St., Ph 


44 New St., New York 4 


Box 617, Edgewater Bra 


Arnpr 


South Pasoder 
Kings Highwoy 
Centre & Glendale 


TUBE DIV 


Collingdale 
J] 
Southwestern industrial Electronics Co 2831 Post 
Oak Rd., P. O. Box 13058, Houston 19, Texas 
Sticht Co., Inc Herman H., 27 Park Piace, New 
York 7, N.Y 

Technology Instrument Cor; 1 
Mass 

Telectro Industries Corp 35—16 37th St 
nd City 1, N. Y¥ 

Weston Electrical Instrument Cort 

614 Frelinghuysen Ave., Newark 


Main St Acton, 


A Sub. of Day- 

strom, Inc 5 
N. J 

w sw Co., inc 

Wright Engineering Co., 

Calif 


, 9 Liberty St., Nework, N. J 
180 E. California St., Pa 
dena |, 


METALLOSCOPES 


American Optical Co., 
Buffalo 15, N. Y 

Bausch & Lomb Optical Co., 630 St 
ter 2, N.Y 

Ercona Cort 551 Fifth Ave., New York, N. Y 

Ferner Co., R. Y., 110 Pleasant St.. Malden, Mass 

Goldak Co., 1544 W. Glenoaks Bivd., Glendale 


METALS 


Alnico 


Instrument Div., Box A 


Paul St., Roches 


Arnold Engineering Co., Marengo 

Bios loboratories inc., 17 W. 60th St., New York 
23, N 

Bram Chemical Co 
26, Pa 
srbeloy Department of Genera 
East Eight Mile Bivd., Detroit 32, Mich 

Crucible Steel Co. of America Henry W 
Bidg., P. O. Box 88, Pittsburgh 30, Pa 


820 65th Ave., Philadelph 


Electric Co 


1955-1956 DIRECTORY of 


Permag Corp., 214 Taaffe Place, Brooklyn 5, N, Y. 
Pyro-Metals, inc., Hudson, Mass 


Aluminum 


Aluminum Co. of America, Alcoa Bidg., Pittsburgh 
19, Pa 

Boker Chemical Co., J. T., Phillipsburg, N 

Belmont Smelting & Refining Works, Inc., 
mont Ave., Brookiyn, N. Y 

Bios Laboratories iInc., 17 W. 60th St., New York 
23, N. Y 

Bridgeport 
Conn 

Bram Chemical Co., 820 65th Ave., Philadelphia 26, 
Pa 

City Chemica! Corp., 
N 

Federated Metals Div., American Smelting & Refining 
Co., 120 Broadway, New York 5, N. Y 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass. 
ADV. PG. 148 

Mallinckrodt Chemical Works, Second & Mallinckrodt 
Sts., St. Louis 7, Mo 

NATIONAL LEAD CO., 11 
N.Y ADV. PG. 52 

Pyro-Metals, Inc., Hudson, Mass 

Reynolds Metals Co., 2500 S$ 

1, Ky 


J 
322 Bel- 


Brass Co., 30 Grand St., Bridgeport, 


132 W. 22nd St., New York, 


Broadwa Yew York 6 


Third St Louisville 


Antimony 


Anchor Metol Co., 244 Boerum St Brooklyn 6 
N.Y 

Baker Chemical Co., J. T., Phillipst 

Belmont Smelting & Refining Works 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc., 17 W. 60th St., New York 
23, N 

Bradley Mining Co., 
cisco 4, Calif 

Bram Chemical Co., 820 65th Ave., PI 
26, Pa 
ty Chemical Corp., 
N Y 

Division Lead Co., 


bur N. J 
322 Bel 


1022 Crocker Bidg., San Fran- 
tadelphia 


132 W. 22nd St., New York, 


7742 W. 6lst Place, Summit, 

Federated Metals Div., American Smelting & Refin- 
ng Co., 120 Broadway, New York 5, N. Y 

JARRELL-ASH CO., 26 Farwell! St., Newtonville, Mass 
ADV. PG. 148 

Mallinckrodt Chemical Works, Second & Mallinckrodt 
Sts., St. Louis 7, Mo 

MICHIGAN CHEMICAL CORP., St. Louis, Mich ADV 
PG. 108 

NATIONAL LEAD CO., 111 Broadway, 
N. Y. ADV. PG. 52 

Pyro-Metals, Inc., Hudson, Mass 


New York 4, 


Arsenic 


t 


Baker Chemical Co., J. T., Phillipsburg, 

Belmont Smelting & Refining Works, , 322 Bei 
mont Ave., Brooklyn, N. Y 

Bios Laboratories Inc 7 W. 60th St New York 
23, N 

Bram Chemical 
26, Pa 

City Chemical Corp., 132 W 
N Y 

Division 


Co 820 65th Ave., Philadelphia 


22nd St., New York, 


lead Co., 7742 W. 6lst Place, Summit 


wm 
Federated Metals Div., American Smeltir 
Co., 120 Broadway, New York 5, N 
JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148 
Pyro-Metals, inc 


g & Refining 
Y 


, Hudson, Mass 


Barium 


AMERAY CORP., 
PG. 54 

Bios Laboratories Inc 
23, N. Y 

Brom Chemical Co., 820 65th Ave., 
26, Pa 

City Chemical Corp 132 W. 22nd St., 
N Y 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148 

King Laborotories, Inc., 
N.Y 

Pyro-Meta Hudson 


Route 7746, Kenv N. J ADY. 


17 W. 60th St., New York 


Philadelphia 


New York, 


127 Solar St., Syro 
Mass 


Barytes 


AMERAY CORP., 
PG. 54 

Bios Loboratories 

i, N 
Chemical Co 

26, Pa 

City Chemical Corp 13 r New York, 
N. Y 

NATIONAL LEAD CO., 
N. Y. ADV. PG. 52 


Route #46, Kenv 


Broodway, New York 6, 


Beryllium and Beryllium Alloys 


American Silver Co., 36-07 Prince St., 
N.Y 
Belmont Smelting & Refining Works, Inc., 


mont Ave., Brooklyn, N. Y 


Flushing, 
322 Bel- 
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NUCLEAR AND ALLIED PRODUCTS 


Beryllium Corp., Reading, Pa. 

Bios Laboratories inc., 17 W. 60th St., 
23, N. Y 

Bram Chemical Co., 
26, Pa 

Brush Beryilium Co 
3, Ohio 

City Chemical Corp., 
N.Y 


New York 


820 65th Ave., Philadelphia 


4301 Perkins Ave., Cleveland 


’ 


132 W. 22nd St., New York, 
JARRELL-ASH CO., 
ADV. PG. 148 
Mallory & Co., inc., 
indianapolis 6, 
METALS & CONTROLS Conr., oo PLATE Div., 

Attleboro, Mass. ADV PG 
Hudson, = 
DIV. OF "METALLURG, INC., 
16, N. Y ADV. PG 


26 Farwell St., Newtonville, Mass. 


Ls R., 3029 E. Washington St., 


Pyro-Metals, inc 
SHIELDALLOY CcorP., 
99 Park Ave., New York 
10 


U5 


Bismuth 


Alpha Metals. inc Jersey City 4, 
N 
Anchor 
N.Y 

Boker Chemical Co., J. T., Phillipsburg, N. J 

Belmont Smelting & Refining Works, inc., 322 Bel 
mont Ave., Brooklyn, 

Bios Laboratories inc., 
23, N. Y 

Brom Chemical Co 
26, Po 

Cerro de Pasco Corp., 40 Wall St., 
N. Y¥ 

City Chemical Corp., 
N. Y 

Division Lead Co., 7742 W. 61st Place, Summit, til 

Federated Metals Div., American Smelting & Refin- 
ing Co., 120 Broadway, New York 5, N. Y 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148 

Mallinckrodt ayo Works, 
Sts., St. Louls 7, 

MICHIGAN CHEMICAL ‘corP., St. 
PG. 108 

— LEAD CO., 111 Broadway, New York 6, 

Y. ADV. PG 52 
Pyre- Metals, inc., Hudson, 


56 Water St., 


Metal Co 244 Boerum St., Brooklyn 6, 


N. Y 
17 W. 60th St., New York 


620 65th Ave., Philadelphia 


New York 5, 


132 W. 22nd St., New York, 


Second & Mallinckrodt 
Lovis, Mich ADV. 


Mass. 


Brass and Bronze 


Waterbury 20, Conn 
36-07 Prince St., 


Americon Brass Co., 

American Silver Co., 
N_Y 

Belmont Smelting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y. 

Bios Laboratories Inc., 17 W. 60th Si., 
23, N. Y 

Bram Chemical Co., 
26, Pa 

Bridgeport 
Conn 

Chose Brass & Copper Co., Inc., 
Waterbury 20, Conn 

Federated Metals Div., American Smelting & Refining 
Co., 120 Broadway, New York 5, N. Y 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148 

Phelps Dodge Copper Products Corp., 
New York 5, N. Y 

Pyro-Metals, inc., Hudson, 


Flushing, 
322 Bel 
New York 
820 65th Ave., Philadelphia 


Bross Co., 30 Grand St., Bridgeport, 


236 Grand St., 


40 Woll St., 
Mass 


Cadmium 


244 Boerum St., Brooklyn 6, 


Anchor 
N 


Metal Co., 


Baker Chemical Co., J. T., Phillipsburg, N. J 

Belmont Smelting & Refining Works, inc., 322 Bel 
mont Ave., Brooklyn, N. Y 

Bies Laboratories Inc., 17 W. 60th St., 
23, WN Y 

Bram Chemical Co., 820 
26, Pa 

Cerro de Pasco Corp 

City Chemical Corp 
N Y 

Division 
Ww 

Eagle-Picher Co., Cincinnati, Ohio 

Federated Metals Div., American Smelting & Refining 
Co., 120 Broadway, New York 5, N 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148 

Mallinckrodt Chemical Works, 
Sts., St. Louis 7, Mo 

NATIONAL LEAD CO., 111 Broodway, 
N. Y ADV. PG. 52 

Pyro-Metals, Inc., Hudson, Mass 


New York 


65th Ave., Philadelphia 
, 40 Wall St., New York 5, N.Y 

132 W. 22nd St., New York, 
7742 W. 61st Summit, 


lead Co., Place, 


Second & Mallinckrodt 


New York 6, 


Caicium 


Baker Chemical Co., J. T., Phillipsburg, N. J 
Belmont Smelting & Refining Works, Inc 322 Bel 
Brooklyn, N. Y 

17 W. 60th St., 


mont Ave., 

Bios Laboratories inc., New York 
23, N. Y 

Bram Chemical Co., 820 
26, Pa 

City Chemical Corp., 
N Y 

Electro Metallurgical Co., 
& Carbon Corp., 30 E 
N.Y 


65th Ave., Philadelphia 


132 W. 22nd St., New York, 
A Div. of Union Carbide 


42nd St., New York 17, 


METALS 





JARRELL-ASH CO., 
ADV. PG. 148 
Nelco Metals, inc 
Pyro-Metals, inc., 


26 Farwell St., Newtonville, Mass. 
, Canaan, Conn 
Hudson, Mass. 


Cerium 


Belmont Smelting & Refining vert, Inc., 322 Bel- 
mont Ave., Brooklyn, N 

Bios Laboratories inc., 17 w 60th St., 
23, N.Y 

Bram Chemical Co., 
26, Pa 

City Chemical Corp., 


New York 


820 65th Ave., Philadelphia 


132 W. 22nd St., New York, 
, Ve 

JARRELL-ASH CO., 
ADV. PG. 148 

LINDSAY CHEMICAL CO., 

ago, Ill ADV 

MICHIGAN CHEMICAL CORP. St 

PG. 108 


26 Farwell St., Newtonville, Mass. 


272 Ann St., West Chi- 


Louis, Mich, ADV. 


Chromium 


Belmont Smelting & Refining Works, Inc., 322 Bel 
mont Ave., Brooklyn, N . 

Bios Laboratories inc., 17 W. 60th St 
23, N. Y 

Bram Chemical Co., 
26, Pa 

City Chemical Corp 
— 

Electro Met 
Carbon Corp., 30 E 
N.Y 

Firth Sterling, Inc., 


New York 


820 65th Ave., Philadelphia 


132 W. 22nd St., New York, 


silurgical Co., Div. of Union Carbide & 
42nd St., New York 17, 


3113 Forbes St., Pittsburgh 30, 


a 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Moss 
ADV. PG. 148 

Metal & Thermit Corp 
17, N.Y 

Pyro-Metals, inc., Hudson, Mass 

SHIELDALLOY CORP., DIV. OF METALLURG, INC., 99 
Park Ave., New York 16, N. Y ADV. PG. 105 

VITRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16, N. Y ADV. PG. 38 


100 E. 42nd St., New York 


Cobalt 


Baker Chemical Co., J. T., Phill 

BAR-RAY PRODUCTS, INC., 
32, N.Y ADV. PG. 48 

Belmont Smelting & Refining * eee Inc., 
mont Ave., Brooklyn, N 

Bios Laboratories Inc., 17 w 60th St., 
23, N 

Bram Chemical Co., 
26, Pa 

City Chemical Corp., 
N.Y 

Instruments, 
Tulsa, Okla 

JARRELL-ASH CO., 
ADV. PG. 148 

MICHIGAN CHEMICAL CORP., St 
PG. 108 

NATIONAL LEAD CO., 
N.Y ADV. PG. 52 

Pyro-Metals, Inc., Hudson, Mass 

VITRO CORP. OF AMERICA, 26! Madison Ave., New 
York 16, N.Y ADV. PG. 38 


ipsburg, N. J 
209 25th St., Brooklyn 


322 Bel 
New York 


820 65th Ave., Philadelphia 


132 W. 22nd St., New York, 


122 N. Madison, P. O. Box 556, 


26 Farwell St., Newtonville, Mass 


Mich ADY 


Louis, 


111 Broadway, New York 6, 


Coefficient Metals 
322 Bel 


Belmont Smelting & Refining Works, Inc 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc., 17 W. 60th St, 
23, N. Y 

Bram Chemical Co., 820 
26, Pa 

Carpenter Stee! Co., The, 
Pa. 

Driver-Harris Co., Harrison J 

METALS & CONTROLS CORP., GENERAL PLATE DivV., 
Attleboro, Mo ADV PG 29 

Vacuum Metals Corp., Box 977, Syracuse 1, 


New York 


65th Ave., Philadelphia 


107 W. Bern St., Reading, 


N.Y. 


Columbium 


Bios Laboratories inc 17 W. 60th St., New York 
23, N. Y 

Brom Chemical Co 
26, Pa 

City Chemi 
N. Y 

Electro Metallurgica! Co., Div, of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, 
N.Y 

Fansteel Metallurgical Corr 

Firth Sterling, Inc., 3113 Forbes St., 


820 65th Ave., Philadelphia 


al Corp., 132 W. 22nd St., New York, 


North Chicago, Ill 
Pittsburgh 30, 


Pa 
JARRELL-ASH CO., 
ADV. PG. 148 
MICHIGAN CHEMICAL CORP., St 

PG. 108 
SHIELDALLOY CORP., DIV. OF METALLURG, 


26 Farwell St., Newtonville, Moss 


Louis, Mich ADY. 

Inc., 99 
Park Ave., New York 16, N. Y ADV. PG. 105 

VITRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16, N.Y ADV. PG. 38 


Copper 


American Brass Co Waterbury 20, Conn 


Silver Co., 36-07 Prince St., Flushing, 


American 


N.Y. 
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J. T., Phillipsburg, N. J 
322 Be! 


Baker Chemical Co., 

Belmont Smelting & Refining Works, inc., 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc., 17 W. 60th St., 
23, 

Bram Chemical Co., 
26, Pa 

Bridgeport Co., 
Conn 

Chose Brass & Copper Co., Inc., 
Waterbury 20, Conn 

City Chemical Corp., 
- © 


New York 


820 65th Ave., Philadelphia 


Bross 30 Grand St., Bridgeport, 


236 Grond St., 
132 W. 22nd St., New York, 
American Smelting & Refining 


New York 5, N. Y 
Newtonville, Mass 


Federated Metals Div., 
Co., 120 Broadway 
JARRELL-ASH CO., 26 Farwell! St., 

DV. PG. 148 
Mallinckrodt Chemical Works, 
Sts., St. Louls 7, Mo 
Mollory & Co., Inc., P. R., 

indianapolis 6, Ind 
MICHIGAN CHEMICAL CORP., St 
PG. 108 
Pheips Dodge Copper Products Corp., 
New York 5,N. Y 
Pyro-Metals, inc., Hudson, Mass 
Western Gold & Piatinum Co., 
Francisco, Calif 


Second & Mallinckrodt 
3029 E. Washington St., 


Louls, Mich, ADV 


40 Wall &t., 


589 Bryent St., San 


Euvropium 


Bios Laboratories Inc., 17 W. 60th St., New York 
23, N 

Bram Chemical Co., 
26, Pa 

City Chemical Corp., 
N 

JARRELL-ASH CO., 
ADV. PG. 148 

LINDSAY CHEMICAL CO., 
cago, til ADV. PG. 96 

MICHIGAN CHEMICAL CORP,, St. Lo ch. ADV 
PG. 108 


820 65th Ave., Philedelphice 


22nd St., New York, 


132 W 


26 Farwell St., Newtonville, Mass 


272 Ann St., West Chi 


Foil 
See also FOILS 


Alpha Metals, Inc., 56 Water St., Jersey City 4, 
N 


American Silver Co., 36-07 Prince St., Flushing, 
N.Y 


Anchor Brooklyn 6, 


Metal Co., 244 Boerum St., 


209 25th St., Brooklyn 


Y 
BAR-RAY PRODUCTS, INC., 
32, N.Y ADV. PG. 48 
Belmont Smelting & Refining sretes Inc., 
mont Ave., Brooklyn, N 
Bios Laborotories inc., 17 w 60th St., 
aa, . Ve 
Bishop & Co., J 
Brom Chemical Co., 820 
26, Pa 
Chemical Corp., 22 Ww 


322 Bel 
New York 


Malvern, Pa 
Philadelphia 


Platinum Works 
65th Ave., 


22nd St., New York, 


Division lead Co., 7742 W. élat Place, Summit, 
iW 

Driver-Harris Co., 

Fanstee! Metallurgical Corp., North Chicago, Il! 

Federated Metals Div., American Smelting & Refining 
Co 20 Broadwoy, New York 5, N. Y 

METALS & CONTROLS CORP., GENERAL PLATE Div., 
Attieboro, Mass ADV. PG. 29 

NATIONAL LEAD CO., 11! Broodway, 
N.Y ADV. PG. 52 

Reynolds Metals Co., 2500 S. Third St., 
1, Ky 

Western Gold & Platinunr 

Calif 


Horrison, N. J 


New York 6, 
Louisville 


Co., 589 Bryant St., San 


Francisco, 


Gadolinium 
York 


Bios Laborotories 17 W. 6Oth St., New 
23, 

Bram Chemical Co., 820 65th Ave, 
26, Pa 

City Chemical Corp., 132 W 
N 

JARRELL-ASH CO., 
ADV. PG. 148 

LINDSAY CHEMIC4L CO., 
cago, Iii ADV. PG. 96 

MICHIGAN CHEMICAL CORP. S 
PG. 108 


Philadelphia 


22nd St., New York, 


26 Farwell St., Newtonville, Moss 


272 Ann St., West Chi 


Louls, Mich ADV 


Gallium 


Aluminum Co Pittsburgh 
19, Pa 

Belmont Smeiting & Refining Works, Inc 
mont Ave., Brooklyn, N 

Bios Laboratories inc., 17 W 
23, N.Y 

Bram Chemical Co., 
26, Pa 

City Chemical Corp., 
N 

JARRELL-ASH CO., 
ADV. PG. 148 


of America, Alcoa Bidg., 


322 Bel 


60th St., New York 


820 65th Ave., Philadeiphia 


132 W. 22nd St., New York 


Newtonville, Maus 


26 Farwell St., 


Germanium 


Belmont Smelting & Refining Works, 
mont Ave Brooklyn, N. Y 





METALS 





Bios Laboratories Inc., 17 W. 60th St., New York 
Y 


23, N.Y. 
Brom Chemical Co., 


820 65th Ave., Philadelphia 


132 W. 22nd St., New York, 


26, Pa, 
City Chemical Cerp., 
 ¥. 


Eagle-Picher Co., Cincinnati, Ohie 

Germanium Products Corp., 28 Cornelison Ave., Jer- 
sey City 4,N. J) 

JARRELL-ASH CO, 
ADV. PG. 148 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DIV., P. O. Box 59, Bayside, N. Y 
PG. 30 


26 Farwell St., Newtonville, Mass 


INC., ATOMIC EN- 
ADV 


Gold and Gold Alloys 


American Platinum Works, N 
t., Nework, N. J 
Americon Silver Co., 


J. ®. BR. Ave. at Oliver 


36-07 Prince St Flushing, 


Bios Laboratories Inc., 17 W. 60th St., New York 
23, N, 

Bishop 4a Co . J, Platinum Works, Malvern, Pa 

Bram Chemical Co., 820 65th Ave., Philadelphia 
26, Pa, 

Handy & Harman, 
me Ve 

JARRELL-ASH _ 
ADV. PG. 14 

Makepeace Co., *> E., Attleboro, Mass 

METALS & CONTROLS CORP., GENERAL PLATE Div., 
Attleboro, Mass ADV. PG. 29 

Metz Refining Co., 369 Mulberry 5St., 
N.J 

Ney Co., J. M., 71 Eim St, 

Western “Gold s Platinum Co., 589 
Francisco, Calif 


82 Fulton Si New York 38, 


26 Farwell St., Newtonville, Mass 


Newark 2, 


Hartford 1, Conn 
Bryont St., San 


Hafnium 


Bios Laboratories Inc., 17 W. 60th St., New York 
y Y 


Brom Chemical Co., 820 
26, Pa, 

Carborundum Metals Co., Inc., FP. O 
N.Y. 


65th Ave Philadelphia 


Box 132, Akron, 


City Chemical Corp., 132 W. 22nd St., New York, 
Y 


vo? Mineral Co., 18 W. Chelten Ave., Philadelphia 
a. 
sannei. ASH .- 26 Farwell St., Newtonville, Mass 
DV 

METALS & CONTROLS CORP., GENERAL PLATE Di¥., 
Attleboro, Mass ADV. PG. 29 

MICHIGAN CHEMICAL CORP., St. Louis, Mich 
PG. 108 


ADV 


High Density Alloys 


Carboloy Dept. of General Electric Co 
Eight Mile Bivd., Detroit 32, Mich 

Fanstee! Metallurgical Corp., North Chicago, II! 

Mallory & Co., Inc., P. R., 3029 E. Washington St., 
Indianapolis 6, Ind 


11139 E 


High Permeability Alloys 


Allegheny Ludium Steel Corp 2020 Oliver Bidg., 
Pittsburgh 22, Pa 
Arnold Engineering Co., 
Beimont Smeiting & Refining Works, Inc., 

mont Ave., Brooklyn, N. Y 


Bios Loboratories inc., 17 W. 60th St., New York 
ae, . ¥ 


Marengo, til 


322 Bel 


Bram Chemical Co., 820 65th Ave 
26, Pa 

Carpenter Stee! Co., The, 107 W 
a 

Driver-Harrls Co., 

Pyro-Metals, Inc 

Vacuum Metals Corr 


Philadelphia 


Bern St., Reading, 
Harrison, N. J 
Hudson, Mass 


Box 977, Syracuse 1, N. Y 


Indium 
Alpha Metals, inc., 56 Woter St.. Jersey City 4 
NJ 
Anchor 
N 
Belmont Smelting & Refining Works. Inc 122 Bel 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc, 17 W Oth St.. New York 
23, N.Y 

Bram Chemical Co., 
26, Pa 

Cerro de Pasco Corp., 40 W 
a Vv 

City Chemical Corp 12 W. 22nd St., New York. 
N.Y 

Division Lead Co., 
i 

Federated Metals Div., American Smelt 
Co., 120 Broadway, New York 5, N. Y 

aor oe ASH CO., 26 Farwell! St 

PG 148° 

Westen Gold & Platinum Co 

Francisco, Calif. 


Metal Co., 244 Boerum St., Brooklyn 6, 


hiladelphia 


7742 W. 6lat Place. Summit 
3 & Refining 


Newtonville, Mass 


589 Bryant St., Sar 


tridium 

American Platinum Works, N. J. ® R. Ave. at 
Oliver $t., Newark, N. J 

Boker & Co., inc., 113 Astor St 


D-44 


Nework 5, N. J 


Bios Laboratories inc., 17 W. 60th St., New York 
23, N. ¥ 

Bishop & Ceo., J., Platinum Works, Malvern, Pa 

Bram Chemical Co., 820 65th Ave., Philadelphia 

132 W 


26, Pa. 
City Chemical Corp., 22nd St., New York, 
N 


Plelschmon, | urd & Co,, Inc., 22 W. 48th St., New 
York 

METALS z CONTROLS corr, ame PLATE DivV., 
Attleboro, Mass ADY PG 

Western Gold & Platinum li 


Francisco, Calif. 


sep Bryant St., Son 


lron 


Antara Chemicals Div. of General Aniline & Film 
Corp., 435 Hudson St., New York 14, N. Y 

Baker Chemical Co., J. T., Phillipsburg, N. J 

Barium Steel Corp., 25 Broad St., New York 4, N. Y 

Bios Laboratories inc., 17 W. 60th St., New York 
2 


3, W. Y. 

FARREL-BIRMINGHAM CO., INC., 
ADV, PG. 31 

Foote — Co., 18 W. Chelten Ave., Philadelphia 
4A, 

tte ‘ASH CO., 26 Farwell St., 
ADY. PG. 148 

Mallinckrodt Chemical Works, 
Sts., St. Lovis 7, Mo 

MICHIGAN CHEMICAL ‘CORP., St. Louis, Mich. 
PG. 108 


Ansonia, Conn 


Newtonville, Mass 
Second & Mallinckrodt 
ADV 


United States Stee! Corp., 525 William Penn Place 
Pittsburgh 30, Pa 
Vacuum Metals Corp., Box 977, Syracuse 1, N. Y 


Laminated Metals 


AMERAY CORP., 
PG. 54 
American 


Route 7146, Kenvil, N. J. ADY 


Silver Co., 36-07 Prince St., Flushing, 


N 
BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
32, N.Y. ADV. PG. 48 

Laboratories Inc., 
N 
Brom. Chemical Co., 820 
26, Pa 
Bridgeport Brass Co., 30 Grand St., Bridgeport, Conn 
Division Lead Co., 7742 W. 61st Place, Summit, | 
METALS & CONTROLS CORP., GENERAL PLATE DivV., 
Attleboro, Mass ADV. PG. 29 
NATIONAL LEAD CO., !11! Broadway, 
N. Y. ADV. PG. 52 


17 W. 60th St., New York 


65th Ave Philadelphia 


New York 6, 


Lanthanum 


Bios Laboratories inc., 17 W. 60th St., New York 


,N 
Chemical Co., 820 65th Ave., Philadelphia 


Pa 
City ‘Chemical Corp., 132 W. 22nd St., New York 
N. Y 
= 1 o.. 26 Farwell St., Newtonville, Mass 
DV 
LINDSAY” CHEMICAL co., West Chi 
cago, Ill ADV. PG 96 
MICHIGAN CHEMICAL CORP., St. Louis, Mich 


PG. 108 


272 Ann St., 


ADV 


Lead Clad 


on Metals, inc., 56 Water St., Jersey City 4 
J 


MERAY CORP., Route 746, Kenvil, N. J. ADV 
PG 


BAR- way PRODUCTS, INC., 209 25th St., Brook 
lyn 32, N. ¥. ADV. PG. 48 

Bios Laboratories inc., 17 W 
23, 

Division Lead Co., 7742 W. 61st Place, Summit, til 

Federated Metals Div., American Smeiting & Refining 
Co., 120 Broadway, New York 5, N. Y 

Knapp ty * a 25~15 Borden Ave., Long Island 
City I, 

NATIONAL ‘LEAD co., Broadway, 

Y ADV. PG 

RAY. PROOF CORP., \ 54th St., New York 
N. Y ADV. P . 

Reynolds Metals Co., 
1, Ky 

Treadwell Co., 


60th St., New York 


New York 6, 


2500 S. Third St., Loulsvi 
Midland, Pa 


Lead and Lead Alloys 


Aipha Metals, Inc., 56 Water St Jersey City 
N. J 


AMERAY CORP., Route 7246, Kenvil, N. J. AD 
PG. 54 


Anchor Metal Co Brooklyn 
N.Y 

Baker Chemical Co., J. T., Phillipsburg, N. J 

BAR-RAY PRODUCTS, , 209 25th St., Brooklyr 
a2, M. VY ADV. PG. 48 

Belmont Smelting & Refining Works, Inc., 322 Bel 
mont Ave., Brooklyn, N 

Bios Laboratories Inc., 17 W 
23, 

Division Lead Co., 7742 W. 61st Place, Summit, til 

Federated Metals Div., American Smelting & Refining 
Co., 120 Broadway, New York 5, N. Y 

JARRELL-ASH CO., 26 Farwe!! St., Newtonville, Moss 
ADV. PG. 148 


244 Boerum St., 


60th St New York 


1955-1956 DIRECTORY of 


Knapp Millis, inc., 23-15 Borden Ave., Long Island 
City, N. Y. 

Mailinckrodt Chemical Works, 

Sts., St. Lowis 7, Mo. 

NATIONAL LEAD CO., 

N. Y. ADV. PG. 52 

a corPp., 513 W. 54th St., 
Y. ADV. PG. 97 


Second & Mallinckrodt 
111 Broadwoy, New York 6, 


New York, 


Lithium 


Belmont Smeiting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y. 

8 Laboratories inc., 17 W. 60th St 
23, N. Y 

Brom Chemical Co., 
26, Pa, 

City Chemical Corp., 132 W. 22nd St., New York, 
Mm Ve 

Foote Mineral Co., 


322 Bel- 
New York 


820 65th Ave., Philadelphia 


18 W. Cheiten Ave., Philadelphia 


44, Pa. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass. 
ADV. PG. 148 

LITHIUM CORP. OF AMERICA, Rand Tower Bidg., 
Minneapolis 2, Minn. ADV. PG. 41 

Mallory & Co., inc., P. R., 3029 E. Washington St., 
indianapolis 6, Ind 

Pyro-Metals, inc., Hudson, Mass, 


Magnesium 


Baker Chemical Co., J. T., Phillipsburg, N 

Belmont Smeiting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y 

Bios Laboratories Inc., 17 W. 60th St., 
23, N 

Bram Chemical Co., 
26, Pa 

Bridgeport 
Conn 

Burgess Battery Co., 

City Chemical Corp., 
N.Y 

Dow Chemical Co., Midland, Mich. 

Federated Metals Div., American Smelting & Refining 
Co 120 Broadway, New York 5, N. Y 

JARRELL-ASH co., 
ADV. PG. 148 

Mallinckrodt Chemical Works, 
Sts., St. Lovis 7, Mo 

Nelco Metals, inc., Canaan, 


J 

322 Bel- 
New York 
820 65th Ave., Philadelphia 


Brass Co., 30 Grond St., Bridgeport, 
Freeport, til. 


New York, 


Battery Div., 
132 W. 22nd St., 


26 Farwell St., Newtonville, Mass, 


Second & Mallinckrodt 


Conn. 


Manganese 


Baker Chemical Co., J. T., Phillipsburg, N. J 

Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, 

Bios Laberatories Inc., 
Bey We Ve 

Bram Chemical Co., 


N. Y. 
17 W. 60th St., New York 


820 65th Ave., Philadelphia 26, 


‘a 

City Chemical Corp., 132 W. 22nd St., New York, 

N.Y 

Electro Metallurgical Co., Div. of Union Carbide & 
Carbon Corp., 30 E, 42nd St., New York 17, 
N. Y 

Foote Mineral Co., 18 W. Chelten Ave., Philadelphia 
44, Pa 

JARRELL-ASH CO., 26 Farwell! St., Newtonville, Mass 
ADV. PG. 148 

METALS & CONTROLS CORP., — PLATE DiV., 
Attleboro, Mass ADV. PG 

SHIELDALLOY CORP., DiV oF " METALLURG, INC., 
99 Park Ave., New York 16, N. Y ADV. PG. 105 


Mercury 


Phillipsburg, N. J 
322 Bel- 


Boker Chemical Co., J. T., 

Belmont Smelting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y. 

Bethlehem Apparatus Co., Inc., Front & Depot Sts., 
Hellertown, Pa 

Bios Laborotories Inc., 
23, 

Bradley Mining Co., 
cisco 4, Calif 

Bram Chemical Co., 820 65th Ave., 
26, Pa 

Scientific Co., 

cogo 13, Ill 

City Chemical Corp 


17 W. 60th St., New York 


1022 Crocker Bidg., Son Fran- 


Philadelphia 


1700 Irving Park Rd., Chi 


132 W. 22nd'St., New York, 


Cc. ®., 35 W. Grand River, Detroit 26, 
JARRELL- ASH CO., 
ADV. PG. 148 
Koh! Scientific instrument Corp., 
E! Cajon, Calif 
Mallinckrodt Chemical Works, 
Sts., St. Lowis 7, Mo 
Metalsaits Corp., 200 Wogaraw Rd 
N.J 
Pyro-Metals, Inc., Hudson, 
Western Gold & Piatinum Co 
Francisco, Calif, 


26 Farwell St., Newtonville, Mass 


P. ©. Box 1166, 


Second & Mallinckrodt 
Hawthorne, 


Mass 
589 Bryant St San 


Molybdenum 


Associated Engineering & Mfg. Corp., Glen Ridge, 
NJ 

Belmont Smeiting & Refining © are Inc., 
mont Ave., Brookiyn, N 

Bios Laboratories inc., 17 w 60th St., New York 


23, N 


322 Bel- 
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NUCLEAR AND ALLIED PRODUCTS 


Brom Chemical Co., 820 65th Ave., Philadelphia 
26, Pa 


City :- renee Corp., 132 W. 22nd St., 
N 
15 Beekman St., 
PG. 168 


New York, 
caoss” ‘co., a. New York 38, 
N.Y. AD 

Fansteel hetetionntont Corp., North Chicago, II! 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADV. PG. 148° 

Mallory & Co., Inc., 
indianapolis 6, ind. 
METALS & CONTROLS corr., : omen PLATE DiV., 
Attleboro, Mass. ADV. PG. 

SYLVANIA ELECTRIC PRODUCTS, 7 Ne. ATOMIC EN- 
ERGY DiV., P. O. Box 59, Bayside, N.Y. ADV. 
PG. 30 

VITRO CORP. OF AMERICA, 261 Madison Ave., 
York 16,N. Y. ADV, PG, 38 


P. R., 3029 E. Washington St., 


New 


Nickel and Nickel Alloys 
Corp, 


H. K. Porter Co., Inc. of 
Prospect 


Allegheny Ludium Steel 2020 Oliver Bidg., 
Pittsburgh 22, Pa. 
Alloy Metal Wire Div., 
Pittsburgh, 13th & Pennsylvania Ave., 
Park, Pa 
American Silver Co., 36-07 Prince St., Flushing, 
N.Y 

Phillipsburg, N 


Baker Chemical Co., J. T., J 
inc., 322 Bel- 


Belmont Smelting & Refining Works, 
mont Ave., Brooklyn, N. Y. 

Bios Laboratories Inc., 17 W. 60th St., 
23, N 

Bram Chemical 
26, Pa 

Carpenter Steel Co., The, 
Pa. 

Chose Bross & Copper Co., 
Waterbury 20, Conn 

City Chemical Corp., 
. SS: 


New York 


Co., 820 65th Ave., Philadelphia 


107 W. Bern St., Reading, 


Inc., 236 Grand St., 


132 W. 22nd St., New York, 


Harrison, N 


Driver-Harris Co., J 
2141 N. W. 25th Ave., 


Electric Steel Foundry Co., 
Portiond 10, Ore 

INTERNATIONAL NICKEL CO., INC., 
New York 5, N.Y ADV. PG. 44 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Moss. 
ADV. PG. 148 

METALS & CONTROLS CORP., = PLATE Div., 
Attleboro, Moss. ADV. PG 

NATIONAL LEAD CO., 
—m ADV. PG. 52 

Pyro-Metals, inc., Hudson, Mass 

SHIELDALLOY CORP., DIV. OF METALLURG, INC., 
99 Park Ave., New York 16, N. Y ADV, PG. 105 

Stupakoff Division of The Carborundum Co., Latrobe, 
Pa 

Vacuum Metals Corp., Box 977, Syracuse 1, N. Y. 

vitro CORP. OF AMERICA, 261 Madison Ave , New 
York 16, N. Y ADV. PG. 38 

Western Gold & Platinum o., 589 Bryant St., San 
Francisco, Calif 


67 Wall St., 


WI 1a New York 6, 


Nickel Ribbon 


Alloy Metal Wire Div., 
Pittsburgh, 13th & Pennsylvania Ave., 
Park, Pa 

American Silver Co., 
N y 

Bios Laboratories Inc., 
23, 4%. V 

Bram Chemical Co , 
26, Pa, 

Driver-Harris Co., Harrison, N. 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DIV., P. O. Box 59, Bayside, N. Y 
PG. 30 


H. K. Porter Co., Inc. of 
Prospect 
36-07 Prince St., Flushing, 
17 W. 60th St., New York 


820 65th Ave., Philadelphia 


INC., ATOMIC EN- 
ADV 


Niobium 
New York 


Bios Laboratories Inc., 17 W. 60th St., 
23, N. Y 


City Chemical Corp., 132 W. 22nd St., New York, 
N. Y 
Fonstee! 


Firth Sterling, inc., 


Metallurgical Corp., North Chicago, Ill 

3113 Forbes St., Pittsburgh 30, 
Pa 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Moss 
ADV. PG. 148 

MICHIGAN CHEMICAL CORP., St 
PG. 108 

SHIELDALLOY CORP., 
99 Park Ave., New York 16, N. Y 


Louis, Mich ADV 
DIV. OF METALLURG, INC 
ADV, PG. 105 


Palladium 


American Platinum Works., N. J, R. R. Ave. at 
Oliver St., Newark 5, N. J 
Boker & Co., Inc., 113 Astor St., Nework 5, N. J 
Bios Laboratories inc., 17 W. 60th St., New York 
23, N 
Bishop & Co., J., 
Bram Chemical Co., 
26, Pa 
City Chem 
N Y 
Fleischman, Burd & Co., 
York 36, N. Y 
JARRELL-ASH co., 
ADV. PG 148. 
Makepeace Co e 


Platinum Works, Malvern, Po 
820 65th Ave., Philadelphia 
New York, 


al Corp., 132 W. 22nd St., 


Inc., 22 W. 48th St., New 


26 Farwell St., Newtonville, Mass 


D. E., Attleboro, Mass. 


METALS 





Mallory & Co., Inc., P. &., 3029 E. Washington St., 
indianapolis 6, Ind. 

METALS & CONTROLS CORP, GENERAL PLATE Div., 
Attleboro, Moss. ADV. PG. 29 

Metz Refining Co., 369 Mulberry &., 
N. J. 

Ney Co., J. M., 71 Elm St., 

Western Gold & Platinum Co., 
Francisco, Calif 


Nework 2, 


Hartford 1, Conn. 
589 Bryont St., Sean 


Phosphor Bronze 


Waterbury 20, Conn 
36-07 Prince St., 


Inc., 322 Bel- 


American Brass Co., 


American Siiver Co Flushing, 


N.Y. 

Belmont Smelting & Refining Works, 
mont Ave., Brooklyn, N. Y. 

Bios Laboratories Inc., 17 W. 60th St., 
23, N. Y 

Bram Chemical Co., 

, Pa 

Bridgeport Brass Co., 30 Grand St., 

Chase Bross & Copper Co., Inc., 
Waterbury 20, Conn. 

Mallory & Co., inc., P. R., 
Indianapolis 6, Ind 

NATIONAL LEAD co., 
N. Y. ADV. PG. 52 


New York 


820 65th Ave., Philadeiphia 
Bridgeport, Conn, 
236 Grond St., 


3029 E. Washington St., 


11) Broadway, New York 6, 


Platinum 


American Platinum Works, N, J. R. R. Ave. at 
Oliver St., Newark 5, N. J 

Baker & Co., Inc., 113 Astor St., Nework 5, N. J 

Bios Laboratories iInc., 17 W. 60th St., New York 
23, N. Y 

Bishop & Co., } 

Bram Chemical Co., 820 
26, Pa 

« Chemical Corp., 

Ve 

schman, Burd & Co., Inc., 
York 36, N.Y 

Handy & Harman, 

JARRELL-ASH CO., 
ADV. PG. 148 

Makepeace Co., D. E., Attleboro, Mass 

Mallory & Co., inc., P._R., 3029 E. Washington St., 
Indianapolis 6, ind 

METALS & CONTROLS CORP., GENERAL PLATE DivV., 
Aitleboro, Mass. ADV. PG. 29 

369 Mulberry St., 


Platinum Works, Malvern, Pa 
65th Ave., Philadelphia 


132 W. 22nd St., New York, 


22 W. 48th St., New 
82 Fulton St., New York 38, N. Y. 
26 Farwell St., Newtonville, Mass. 


Metz Refining Co., Newok 2, 
N.J 

Ney Co., J. M., 71 Elim St., Hartford 1, Conn, 

Western Gold & Platinum Co., 589 Bryant St., San 


Francisco, Calif 


Plutonium 


Bios Laboratories in 17 W. 60th St., New York 
23, N. Y 
Bram Chemical Co., 


26, Pa 


820 65th Ave., Philadelphia 


Polonium 


Bios Laboratories inc., 17 W. 60th St., New York 
23, 4. ¥ 

os Chemical Co., 

Po 

CANADIAN RADIUM & URANIUM CORP., 630 Fifth 
Ave., New York 20, N. Y ADV. PG. 112 

U. S$. RADIUM CORP., 535 Pearl St., New 
N.Y ADV. PG. 140 


820 65th Ave., Philadelphia 


York 7, 


Powdered 


Aluminum Co. of America, 
19, P 

Antara Chemicals Div. of General Aniline & Film 
Corp., 435 Hudson St., New York 14, N. Y 

Belmont Smelting & Refining Daan Inc P 
mont Ave., Brooklyn, N 

Bios Laboratories inc., 17 w 60th St., 
aa, . ¥ 

Brom Chemical Co., 820 
26, Pa 

Carborundum Metals Co., Inc 
N.Y 

Fanstee! Metallurgical Corp., 

Firth Sterling, inc., 3113 Forbes St., 
Pa 

Foote Mineral Co., 
44, Pa 

Handy & Harmon, 82 
N.Y 


Alcoa Bidg., Pittsburgh 


322 Bel- 
New York 


65th Ave., Philedeiphia 


, P. O. Box 32, Akron, 


North Chicago, Ill 
Pittsburgh 30, 


18 W. Chelten Ave., Philadelphia 


Fulton St., New York 38, 

Mallory & Co., Inc., P. R., 
indianapolis 6, Ind 

Metal eaten Inc., 12 
Ma 

METALS & CONTROLS CORP., GENERAL PLATE DivV., 
Attleboro, Mass. ADV PG. 29 

NATIONAL LEAD CO., 111 Broodwoy, 
N. Y ADV. PG. 52 

Pyro-Metals, inc., Hudson, Mass 

REPUBLIC STEEL yw Republic 

Ohio ADV. 50 


3029 E. Washington St., 


24 Congress St., Beverly, 


New Yerk 64, 


Bidg., Cleveland 


Praseodymium 


Bios Laboratories Inc., 17 W. 60th St., New York 


ae, 1. VY 
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Brom Chemico!l Co., 820 65th Ave., Philadelphia 
26, Pa 
City Chemical Corp., 


132 W. 22nd St., New York, 


LINDSAY CHEMICAL CO., West Chi- 
cago, iil ADV. PG. 96 
MICHIGAN CHEMICAL CORP., St 
108 


272 Ann St., 


Lowls, Mich ADV. 


Radium 


Bios Laboratories inc., 17 W. 60th St., New York 

23, W. Y. 

CANADIAN RADIUM & URANIUM CORP., 
Ave., New York 20, N. Y. ADV. PG. 1 

122 N, Madison, 


630 Fifth 

12 

Instruments, inc., P. ©. Box 556, 
Tulse, Okla. 

Rodium Chemical Co., 161 E. 42nd St., New York 
17, N.Y. 

U. $. RADIUM CORP., 
N.Y. ADV, PG, 140 


535 Peorl St., New York 7, 


Rhenium 


Bios Loboratories inc., 17 W. 60th St., New York 
23, N. Y 


Bram Chemical Co., 820 65th Ave., Philadelphia 
26, Pa 

City Chemical Corp., 
_ 2 

SHIELDALLOY CORP., DIV. OF METALLURG, INC, 
99 Park Ave., New York 16, N. Y ADV. PG. 105 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DiV., P. O. Box 59, Bayside, N.Y ADV 
PG. 30 


132 W. 22nd St., New York, 


Samarium 


Bios Laboratories inc., 17 W New York 
23, N.Y 

Brom Chemical Co., 
26, Pa 


City Chemical Corp., 


60th St., 


820 65th Ave., Philadelphia 


132 W. 22nd St., New York, 


N.Y 
LINDSAY CHEMICAL CO., 272 Ann St 
cago, Ill ADV. PG. 96 
MICHIGAN CHEMICAL CORP., Sr 
108 


Wee Chi 


Louis, Mich. ADV 


Silicon 

Belmont Smelting & Refining Works, inc., 322 Bel 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inx 17 W. 60th S?., 
aa, *%. Y¥ 

Bram Chemical Ce., 820 
26, Pa. 

City Chemical Corp., 
N . 

Dow Corning Corp., Midland, Mich 

du Pont de Nemours & Co, inc., E. |, 
98, Del 

Electro Metallurgical Co., Div, 
Carbon Corp., 30 E. 42nd S&t., 

JARRELL-ASH CO., 26 Farwell! Sr 
ADV. PG. 148 

LINDE AIR PRODUCTS CO., A DIV. OF UNION CAR. 
BIDE & CARBON CORP., 30 E. 42nd St., New York 
17,N.Y. ADV. PG. 158 

SYLVANIA ELECTRIC PRODUCTS, INC., 
ERGY DiV., P. O. Box 59, Bayside, N. Y 
PG. 30 


New York 


65th Ave., Philadelphia 


132 W. 22nd St., New York 


Wilmington 


of Union Corbide & 
New York 17, N. Y, 
Newtonville, Mass 


ATOMIC EN.- 
ADY 


Silver 


American Plotinum Works., N. J. RB. RB. Ave. at 
Oliver St., Newark 5, N. J 
American Silver Co 36-07 Prince St., Fiushing, 


Bios Laboratories Inc., 17 W. 60th St., New York 
23, N.Y 

Bishop & Co., J., 

Brom Chemical Co., 820 
26, Pa 

City Chemical Corp., 
M, Ve 

Federated Metals Div., American Smelting & Refining 
Ce., 120 Broadway, New York 5, N.Y 

Handy & Harman, 82 Fulton St., New York 38, 

Y 


Platinum Works, Malvern, Pa 
65th Ave, Philadeiphia 
132 W 


22nd St., New York, 


. VY, 
JARRELL-ASH CO., 
ADV. PG. 148 
Makepeace Co, 
Mallory & Ce., Inc., 
indianapolis 6, ind 
METALS & CONTROLS CORP., GENERAL PLATE Div., 
Attleboro, Mass. ADV PG. 29 
Metz Refining Co., 369 Mulberry St, 
J 


26 Farwell St., Newtonville, Mass 
D. E., Altleboro, Mass 
P. 8., 3029 E. Washington St 


Nework 2, 
N 

Ney Co., J. M., 71 Elm St., Hartford 1, 

Western Gold & Piatinum Co., 
Francisco, Calif 


Conn 
589 Bryant $., Son 


Silver Alloys and Compounds 


American Platinum Works, WN J . ® Ave. oat 
Oliver St., Newark 5,N. J 

American Silver Co 36-07 Prince St., 
N 

Anchor 
N 

Boker Chemical Co eR Ph 


Flushing, 


Metal Co., 244 Boerum St., Brooklyn 6, 


INesburg, N. J 





METALS 





Belmont Smeiting & Refining Works, Inc., 322 Bel 
mont Ave., Brooklyn, MN. Y 

Bios Laboratories inc., 17 W 
23. 4. ¥ 

Bishop & Co., J., Platinum Works 

Bram Chemical Co., 820 65th Ave., 
26, Pa 

City Chemical Corp., 
N.Y 

Division Lead Co., 7742 W. Gist Place, Summit, ii! 

Handy & Harman, 82 Fulton St., New York 38, N. Y 

Makepeace Co., D. E., Altleboro, Mass 

Mallory & Co., inc., P. R., 3029 E. Washington Si., 
Indianapolis 6, ind 

METALS & CONTROLS CORP., GENERAL PLATE DiV., 
Attleboro, Muss ADV, PG. 29 

Metz Refining Co., 369 Mulberry St., Nework 2, N. J 

Western Gold & Piatinum Co., 589 Bryant St., 
Francisco, Callf 


60th St., New York 
Malvern, Pa 

Philadelphia 
132 W 


22nd St., New York, 


Sodium & Sodium Alloys 


nc., 17 W. 60th St., New York 


Bios Laboratories 
23, N. Y 

Bram Chemical Co., 820 65th Ave Philadelphia 
26, Pa 

Callery Chemical Co., 

City Chemical Corp., 132 W. 22nd St., New York 
N.Y 

JARRELL-ASH CO., 
ADV. PG. 148 


Caliery, Pa 


26 Farwell St., Newtonville, Mass 


Steel 


Allegheny Ludlum Stee! Cor; 
Pittsburgh 22, Pa 

American Silver Co., 36-07 Prince 
N 

BAR-RAY PRODUCTS, INC., 209 25th 
32,N. ¥. ADV. PG, 48 

Bethlehem Stee! Co., Bethlehem, Po 

Bios Laboratories Inc., 17 W. 60th St., New York 
23, 4. ¥ 

Carpenter Stee! Co., The 
ing, Pa 

Crucible Stee! Co. of America, Henry W 
Bidg., P. O. Box 88, Pittsburgh 30, Pa 

Electric Stee! Foundry Co., 2141 N. W 
Portland 10, Ore 

Firth Sterling, Inc., 3113 Forbes 
Pa 

JARRELL-ASH CO., 
ADV. PG. 148 

Milton Stee! Co., Milton, Po 

Newport Steel Co., 9th & Lowel! Sts., Newport, Ky 

REPUBLIC STEEL CORP., Republic Bidg., 
1, Ohio. ADV. PG. 50 

United States Stee! Corr 525 
Pittsburgh 30, Pa 

Vacuum Matals Corp., Box 977, Syracuse 1, N. Y 


107 W. Bern St., Read 


Oliver 
25th Ave., 
St Pittsburgh 30 


26 Farwell St., Newtonville, Moss 


Cleveland 


William Penn Place, 


Steel, Stainless 


Alloy Metal Wire Div H. K. Porter Co Inc. of 
Pittsburgh, 13th & Pennsylvania Ave., Prospect 
Park, Pa 

American 
N.Y 

BAR-RAY PRODUCTS, INC 

ev ADV. PG. 48 
Laboratories in ] 


Silver Co., 36-07 P 


Bram Chemical Co., 
26, Pa 
Carpenter Stee! Co., 
ing, Pa 
Chase Brass & Coppe 
Waterbury 20, Conn 
Crucible Steel Co. of America 
Bidg., P. O. Box 88, Pittsburgh 30, P 
Driver-Harris Co., Harrison, N. J 
Electric Steel Foundry Co 2 
Portiand 10, Ore 
Firth Sterling, Inc., 3113 Forts 
Pa 
Pyro-Metals, Inc., Hudson, Moss 
REPUBLIC STEEL CORP Reput 
1, Ohio ADV. PG. 50 
United States Stee! Co 
Pittsburgh 30, Pa 
Vacuum Metals Corp 


Henry 


Strontium 

Bios Laboratories Ine j h § New York 
7 Se 
Chemical Co., 82 ’ ve,, Philadelpt 


New York 


Pa, 
~ ‘Chemical Corp., 
Y 


sanneri ASH CO., 26 Forwe! 
ADV. PG. 148 


King Laboratories, Inc 


97 


Tantalum 


Belmont Smelting & Ref 
mont Ave., Brooklyn 

Blos Laboratories Inc 
23, N 

Bram Chemical Co., 
26, Po 


D-46 


City Chemical Corp., 132 W New York 
N. Y 

Electro Metallurgical Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y 

Fanstee! Metallurgical Corp., North Chicago, II! 

Firth Sterling, Inc., 3113 Forbes St., Pittsburgh 30, 
Pa 

Horizons, Inc., 2991 E. 79th St., 

JARRELL-ASH cO., 26 Farwell St., 
ADV. PG. 148 

Mallory & Co., Inc., P. R., 
indianapolis 6, ind 

MICHIGAN CHEMICAL CORP., St. Louis, Mich. ADV 
PG. 108 

SHIELDALLOY CORP., DIV. OF METALLURG, INC., 99 
Park Ave., New York 16, N. Y ADV. PG 0 


22nd St 


Cleveland, Ohio 
Newtonville, Mass 


St., 


3029 E. Washington 


Thermostatic Bi-Metals 
See B1-METALS—Thermostatic 


Thorium 


Associated Engineering & Mfg. Corp., Glen Ridge 
J 


N 

Bios Laboratories inc., 
23, N. Y 

Bram Chemical Co., 820 45th Ave., Phi 
26, Pa 

City Chemical Corp., 
N 

Horizons, Inc., 2991 E. 79th St., Cleveland, Ohio 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mas 
ADV. PG. 148 

LINDSAY CHEMICAL CO., 
Th ADV. PG. 96 

METALS & CONTROLS CORP., GENERAL PLATE Div 
Attleboro, Mass ADV. PG. 29 

MICHIGAN CHEMICAL CORP., St. Louis, Mich ADV 
PG. 108 

at “as ane —_. CO., 111 Broadway, New York 6 
N ADV. PG 52 

Pyro Metels inc., Hudson, M 


17 W. 60th St., New York 


ladelphia 


132 W. 22nd St., New York 


272 Ann St., West Chicago 


Tin 


Alpha Metals, inc., 56 Water St., Jersey City 4 
N 

Anchor 
N 

Baker Chemical Co., J. T., 

Belmont Smeiting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc., 17 W. 60th St., 

Y 


Metal Co., 244 Boerum St., Brooklyn 6 
Phillipsburg, N. J 
322 Bel 


New York 23 


Chemical Corp., 132 W. 22nd St., New York 
Division Lead Co., 7742 W. 61st Place, Summit, til 
Federated Meta!s Div., American Smelting & Refinir 
Co 120 Broadway, New York 5, N. Y 
JARRELL- ASH CO., 26 Farwell St., Newtonville, Ma 
ADV. PG. 148° 
Mallinckrodt Chemical Works 
, St. Lovis 7, Mo 
& Thermit Corp., 100 E. 42nd St., New York 
N_Y 
NATIONAL LEAD CO., 111 Br 
Y ADV. PG 52 
REPUBLIC STEEL CORP., 
1, Ohio ADV. PG. 50 


Second & Mallinckrod 


New York 6 


adway, 


Republic Bidg., Cleveland 


Titanium 


Allegheny tudium Steel Cor; 
Pittsburgh 22, Pa 

Alloy Metal Wire Div., H. K 
Pittsburg, 13th & Pennsylva 
Park, Pa 

American 
N.Y 

Belmont Smelting & Refining Wo 
mont Ave., Brooklyn, N. Y 

Bios Laboratories inc., 17 W 
7. M, ¥ 

Chemical Co., 820 


36-07 Pr 


Silver Co., 


Bram 
al Corp., 132 


Crucible Steel Co. of America, Henry 
Bidg., P. O. Box 88, Pittsbur 0, Pa 
du Pont de Nemours & Co In 
98, Del 
Electro Metallurgical Co 
Carbon Corp., 30 € 
N.Y 
Foote Mineral Co., 18 
phia 44, Pa 
JARRELL-ASH CO., 26 Farwell 
ADV. PG. 148 
Mallory & Co., Inc., P. R., 
indianapolis 6, Ind 
Metal Hydrides, Inc., 12-24 Congress St., Bever 


Mass 
METALS & CONTROLS CORP., GENERAL PLATE Div 
Attleboro, Mass ADV. PG. 29 
NATIONAL LEAD 2, Rie Broadway, 
N.Y ADV. PG 
NATIONAL RESEARCH “corp 70 Memorial 
Cambridge 43, Moss ADV. PG. 147 
Pyro-Meitals, Inc., Hudson, Mass 
REPUBLIC STEEL CORP., Republic Bidg 
Ohio ADV. PG. 50 


New York 


Cleveiand 1, 


1955-1956 DIRECTORY of 


Tungsten 


Associated Engineering & Mfg. Corp., Glen Ridge, 
N.J 

Belmont Smeiting & Refining poe, inc., 322 Bel- 
mont Ave., Brooklyn, N 

Bios Laboratories inc., 17 w 60th St., New York 
28. 0. ¥ 

Bram Chemical Co., 820 65 
26, Pa 

City Chemical Corp., 132 


th Ave., Philadelphia 


W. 22nd St., New York, 
N. Y 

Cross CO., H., 
ADV. PG. 168 

Electro Metallurgical Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, 
N_Y 

Fanstee! Metallurgical Cerp., 

Firth Sterling, inc., 3113 
30, Pa 

JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 148 

Mallory & Co., “ P. 2 
indianapolis 6, 

SYLVANIA ELECTRIC. PRODUCTS, INC., ATOMIC EN- 
ERGY DIV,, P. O. Box 59, Bayside, N. Y. ADV 
PG. 30 

Union Carbide Nuclear Co., 
17, N. ¥ 

ViTRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16,N. Y. ADV. PG 


15 Beekmon St., New York 38, N. Y 


North Chicago, Ill 
Forbest St., Pittsburgh 


Newtonville, Mass. 


3029 E. Washington St., 


30 E. 42nd St., New York 


Tungsten Ribbon 


Associated Engineering & Mfg. Corp., Glen Ridge, 
N. J 

Bios Laboratories Inc 
23, N. Y 

Bram Chemical Co., 
26, Pa 

cross CO., H., 
ADV. PG. 168 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DiV., 
PG. 30 


17 W. 60th St., New York 


820 65th Ave., Philadelphia 


15 Beekman St., New York 38, N. Y. 
INC., ATOMIC EN- 
P. O. Box 59, Bayside, N. Y. ADV 


Uranium 


Bios Laboratories Inc., 17 W. 60th St., New York 

ae, *. Y¥ 

City Chemical Corp., 

— 

JARRELL-ASH CO., 
ADV. PG. 148 

Mallinckrodt Chemical Works, 
Sts., St. Lovis 7, Mo 

METALS & CONTROLS CORP., GENERAL PLATE DIV., 
Attleboro, Mass ADV. PG. 29 

MICHIGAN CHEMICAL CORP., St. Louis, Mich ADV 
PG 108 

NATIONAL LEAD CO., 111 Broadway, New York 6, 
N. Y ADV. PG. 52 

Union Carbide Nuclear Co., 
York 17, N.Y 

VITRO CORP. OF AMERICA, 261 Madison Ave., New 
York 16,N. ¥ ADV. PG. 38 


132 W. 22nd St., New York, 


26 Farwell St., Newtonville, Mass. 


Second & Mallinckrodt 


30 E. 42nd St., New 


Uranium—Enriched 


Bios Laborotories Inc 17 W. 60th St., New York 
2. MM, ¥ 
Mallinckrodt Chemical 
St. Louis 7, Mo 
METALS & CONTROL CORP., GENERAL PLATE DIiV., 
Attleboro, Moss ADV. PG. 29 


Works, Second & Mallinckrodt? 


Vacuum Melted 


rucible Stee! Co. of America, Henry W. Oliver 
Bidg P. ©. Box 88, Pittsburgh 30, Pa 

NARESCO EQUIPMENT CORP., 160 Charlemont St., 
Newton Highlonds 61, Moss ADV. PG. 115 

Vacuum Metals Corp P. ©. Box 977, Syracuse 1, 
N.Y 


Vanadium 
Belmont Smelting & Refining Works, Inc 322 Bel 
nont Ave Brooklyn, N. Y 
s Laborotories Inc 17 W. 60th St, 
>. oo 
ym Chemical Co., 820 65th Ave Phila 
26, Pa 
ity Chemical Corp., 
N. Y 
ectro Metallurgical Co 
& Carbon Corp., 30 E 
N.Y 
JARRELL-ASH CO., 
ADV. PG. 148 
METALS & CONTROLS CORP., GENERAL PLATE DIV., 
Attleboro, Mass ADV. PG. 29 
Pyro-Metals, Inc Hudson, Mass 
SHIELDALLOY CORP., DIV. OF METALLURG, INC., 99 
Park Ave., New York 16, N. Y. ADV. PG. 105 
on Carbide Nuclear Co., 30 E. 42nd St., New York 
17, N.Y 


New York 
delphio 
132 W. 22nd St., Now York, 


A Div. of Union Carbide 
42nd St., New York 17, 


26 Farwell St., Newtonville, Mass. 


Zinc 


Anchor 
N.Y 
Boker Chemical Co 


Metal Co., 244 Boerum St., Brooklyn 6, 


J. T., Phillipsburg, N. J. 
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NUCLEAR AND ALLIED PRODUCTS 


Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. Y. 

Bios Laboratories Inc., 17 W. 60th St., 
23, N. Y 

Bram Chemical Co., 
26, Pa 

City Chemical Corp., 132 W. 22nd St., 
me 

Eagle-Picher Co., 

Federated Metals Div., American Smelting & Refin- 
ing Co., 120 Broadway, New York 5, N. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, "Mass. 
ADV. PG. 148 

Mallinckrodt Chemical Works, 
Sts., St. Louis 7, Mo 

NATIONAL LEAD ‘CO., 111 Broodway, 
N. Y ADV. PG. 52 


New York 
820 65th Ave., Philadelphia 
New York, 


Cincinnati, Ohio 


Second & Mallinckrodt 


New York 6, 


Zirconium 
Allegheny Ludium Steel Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa 
Belmont Smelting & Refining Works, Inc., 
Brooklyn, N. Y 
Bios Laboratories Inc., 17 W. 60th St 


322 Bel- 
mont Ave 
New York 


o! Co., 820 65th Ave., Philadeiphio 


Carborundum Metals Co., Inc., P. O 132, 
Akron, N. Y 

City Chemical Corp., 
N 

Electro Metallurgical Co., Div 
Carbon Corp., 30 E. 42nd St., 
N.Y 

Firth Sterling, Inc., 
Pa 

Foote Mineral Co., 
44, Po 

Horizons, Inc., 2991 E. 79th St., 

JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 148 

— Hydrides, Inc., 


132 W. 22nd: St., New York, 
of Union Carbide & 
New York 17, 


3113 Forbes St., Pittsburgh 30, 


18 W. Cheten Ave., Philadelphia 


Cleveland, Ohio 

Newtonville, Mass 

12-24 Congress St., Beverly, 

METALS & CONTROLS CORP., GENERAL PLATE DiV., 
Attleboro, Mass ADV PG 29 

MICHIGAN CHEMICAL CORP., St. Louis, Mich 
PG. 108 

NATIONAL LEAD CO., 111 Broadway, New York 4, 
N. Y. ADV. PG. 52 

Pyro-Metals, Inc., Hudson, Mass 


ADV 


METERS 
See also = 
GAGE 
INDICATORS 


METERS—BTU 


Hagan Corp., 323 —_ ~~ , Pittsburgh 22, Po 

Hoys Corp., Michigan Cit 

MINNEAPOLIS HONEYWELL "REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
delphia 44, Pa. ADV. PG. Back Cover 


METERS—Counting-Rate 


American Electronics, Inc., 211 Chico Ave., El Monte, 

ANTON ELECTRONIC LABS., INC., 1226--38 Flushing 
Ave., Br n 37, N.Y. ADV. PG. 180 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mas ADV PG. Inside Back Cover 

BERKELEY Div. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV, PG 
142 

Bristol Co., Waterbury 20, Conn 

Curt Wright Co Electronics Div., 

DAYSTROM INSTRUMENT, Archbald, Po 
101 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, iil ADV. PG. 89 

Detectron Cx 5528 Vineland Ave., 
wood, Calif 

Devtron Engineering, 1 Winslow St., Redwood City, 
Calif 

Do as Radio Labs., 


Carlstadt, N. J 
ADV. PG 


Chicago 


North Holly 


176 Norfolk Ave., Boston 19, 
Me 
EKCO ELECTRONICS LTD., (AMERICAN TRADAIR 
corp.) 4-01 30th St., Long Island City 6. N. Y 
ADV. PG. 104 
EL TRON CS, INC., 
F ADV. PG 
Folk & Co » Obie Meg 
1, England 
Fischer & Porter Co., 
Pa 
Freed Troensformer Co 
Brooklyn 27, N. Y 
Harper Engineering Co., 
Monica, Calif 
nstruments, 
Tulsa, Okla 
Isotope Deve 
20 Moorgote, 


5th & Noble Sts., Philadelphia 
99 


5 Victoria St., London S$. W 


50 Warminster Rd., Hatboro, 


Inc., 1736 Weirfield St., 


2330 Michigan Ave., Santa 


122 N. Madison, P. O. Box 556, 

opments, Ltd., Finsbury Pavement 

London E. C. 2, England 

ruments, Inc., 441 Chapel St., New Hoven 
8, Conn 

JORDAN ELECTRONICS, 3025 W. Mission Rd., Al- 
hambro, Calif ADV. PG. 107 


METERS 





LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila- 
deiphia 44, Pa ADV. PG. 2,3 

LEIGHTON LABS., H. W., 26 Glen 
Ridge, N. J ADV. PG 147 

MAEASUREMENT ENG/NEERING LTD., 
tario, Canada ADV. PG. 170 

Menlo Research Laboratory, Menlo Park, Calif, 

Monaghan Co., Inc., J. J., 500 Alcott St., Denver, 


Hermon St., 


Arnprior, On 


Colo 
NRD INSTRUMENT CO., 6427 Etzel Ave., St. Louis 
14, Mo ADV. PG. 36 
— CORP. OF AMERICA, 33-61 Crescent St., 
ong Isiand City 6, N. Y ADV. PG. 131 
NUCLEAR INSTRUMENT & CHEMICAL co., a w 
Erie St., Chicago 10, III ADV. PG. 10 
NUCLEAR MEASUREMENTS CORP., 2460 ~4 Arling- 
ton Ave., Indianapolis 18, ind. ADV. PG. 126 
Nucleonic Co. of America, 196 DeGraw St., Brooklyn 
31, N.Y 
Precision Radiation Instruments, Inc., 
Brea Ave., Los Angeles 16, Calif 
RADIATION COUNTER LABS., INC., 
St., Skokie, iil ADV. PG. 25 
Radiation Industries Co., Box 232, Brookhaven, N. Y 
RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ill ADV. PG. 117 
Radioactive Products, inc., 2421 Wolcott, Ferndale, 
Mich 
Ransom Research, P. O. Box 382, San Pedro, Calif 
Raycon orp., 248 Harbor Bivd., Belmont, Calif 
REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Blvd., Playa del Rey, Calif ADV. PG. 29 
SPINCO MFG ‘co., INC., 2632-36 W. Cumberland 
St., Philadelphia 32, Pa. ADV PG. 177 
Standord Electronics Research Corp., 2 East End 
Ave., New York 21, N 
TECHNICAL ASSOCIATES, 
Burbonk, Calif ADV 
TECHNICAL MEASUREMENT CORP., 
New Haven, Conn ADV. PG. 49 
Technical Speciaities, inc., 50 W. Maple St., 
Columbus 15, Ohio 
Traceriab, Inc., 130 High St., 
Trott Electronics Co., 27 Gorham $t., 
N.Y 
U. M. & FP. Mfg. Corp., 
Hollywood, Calif 
VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohio ADV. PG. 123 
Walkirt Co., 145 W. Hazel, Inglewood, Calif 
Western Radiation Lab., 1107 W. 24th St., Los 
Angeles 7, Calif, 
Weston Electrical Instrument Corp., 
strom, inc., 614 Frelinghuysen Ave., 
N. J 


METERS—Electric 


See AMMETERS; VOLTMETERS etc. 


METERS—Flow 


American Gas Furnace Co., 
beth, N. J 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

Bristo! Co., Waterbury 20, Conn 

Brooks Rotameter Co., Box A-1347, Lansdale, Pa 

Builders-Providence, inc., Div. of B-I-F Industries, 
Inc., 530 Harris Ave., Providence 1, ®. | 

Callery Chemical Co., Callery, Pa 

Fischer & Porter Co., 50 Warminster Rd., 
Po 


Foster 


2235 S$. lea 
5122 W. Grove 


140 W. Providencia Ave ’ 
PG. 114 


140 State St., 


Boston 10, Mass 
Rochester 5, 


10929 Vanowen St., North 


A Sub. of Day- 
Newark 5, 


130 Spring St., Eliza 


Hatboro, 


Engineering Co., 835 Lehigh Ave., Union, 
38 Neponset Ave., 
Hagan Corr 323 Fourth Ave., 
Hastings Instrument Co., Super 
Ave., Hampton, Vo 
Hays Corr Michigan City, Ind 
Hoke, Inc., Englewood, N. J 
Infilco, Inc P. O. Box 5033, 
808 Western Ave., 
932 Paterson Plank Rd., 


Foxboro, Mass 
Pittsburgh 22, Pa 
Highwoy of Pine 


Foxboro Co., 


Tuscon, Ariz 
Glendale, Calif 
East Ruther 


Librascope, inc 

Matheson Co 
ford, N. J 

MEASUREMENT ENGINEERING LTD., 
tario, Conada ADV. PG. 170 

Minneapolis-Honeywell Regulator Co., 
Ave., $., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila 
deiphia 44, Pa ADV. PG. Back Cover 

Monaghan Co., Inc J. J., 500 Alcott St., 
Colo 

National Instrument Lobs., Inc., 
Ave., Riverdale, Md 

NORDEN-KETAY CORP., 99 Pork Ave., 
N_Y ADV. PG. 14, 15 

Pennsylvania Testing Laboratory, Doylestown, Pa 

Reput Flow 2240 Diversey Pkwy., 
Ch 30 47 

Pevere Cor 

Schutte & 
County, Pa 

Scientific Gless Apparatus Co., Inc., 100 Lakewood 
Terrace, Bloomfield, N. J 

Shallcross Mfg. Co., 10 Jackson Ave., 
Pa 

Simmonds Aerocessories, inc., 
Torrytowr N 

Simplex Valve & Meter Co., 
caster, Pa 


Armprior, On 


2753 Fourth 


Denver, 
6108 Rhode Island 


New York 12, 


Meters Co., 


Wallingford, Conn 
Cornwelis Heights, 


of America, 


Koerting Co., Bucks 
p 

Collingdale, 
105 White Plains Rd., 


7 E. Orange St., Lon 
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industrial Electronics Co., 2831 Post 
Ook Rd., P. O. Box 13058, Houston 19, Texos 
Swortwout Co., 18547 Euclid Ave., Clevelond, Ohio 
U. S. Gauge Div American Machine and Metals, 
inc., Sellersville, Pa 
Victory Engineering Corp., 


Southwestern 


Springfield Rd., Union, 


N 

VITRO CORP. OF AMERICA, 26) Madison Ave., New 
York 16, N. Y ADV. PG. 38 

Worthington Corp., Harrison, N. J, 


METERS—Gas, Precision Metering 


Brooks Rotameter Co., Box A-1347, Lansdale, Pa. 

Builders-Providence, inc,, Div. of B-I-F Industries, 
inc., 530 Harris Ave., Providence 1, R. | 

Davis Emergency Equipment Co., Davis 
Div., 47 Halleck St., Newark 4, N. J 

Fischer & Porter Co., 50 Warminster Rd., 
Pa 

Foxboro Co., 38 Neponset Ave., 

Hoke, inc., Englewood, N 

Kahi Scientific instrument Corp., P. O. Box 
Ei Cajon, Calif 

Librascope, inc 808 Western Ave., 

MEASUREMENT ENGINEERING tTo., 
tario, Canada ADV. PG 70 

National Instrument Labs inc., 6108 Rhode 
Ave., Riverdale, Md 

Precision Scientific Co., 
cage 47, ill 

Schutte & Koerting Co., 
County, Pa 

Southwestern industrial Electronics Co 2831 Post 
Oak Rd., P. O. Box 13058, Houston 19, Texas 

Wilkens-Anderson Co., 4525 W. Division St., Chi- 
cago 51, til 


METERS—Gauss 


DYNA- wor INC., 1075 Stew ve., Garden 
City, N ADV. PG. \¢4 

Fish Neth Corp., 75 Portman Rd., 
N.Y 


Instrument 
Hatboro, 

Foxboro, Mass 

1166, 


Giendale, Calif 
Armprier, On 


Island 
3737 W. Cortland St., Chi 
Bucks 


Cornwells Helghts, 


New Rochelle, 


Garden City, N. Y 
Greiner Field, Man 


Hellige, inc., 877 Stewart Ave., 

Marion Electrical instrument Co., 
chester, N. H 

MEASUREMENT ENGINEERING LTD., 
tario, Canada ADV. PG. 170 

Nuclear Magnetics Corp., 154 Boylston St., 
Mass 

Rawson Electrical instrument Co., 
Cambridge 42, Mass 

Sensitive Research instrument Cors 110 Main $t., 
New Rochelle, N.Y 


Arnprier, On- 
Boston, 


114 Potter St., 


METERS—pH 


Analytical Measurements Inc., 585 
Chatham, N. J 

Beckman D 
ton, Calif 

Brinkman instruments, inc., 380 Great 
Great Neck, N. ¥ 

Bristol Co., Waterbury 20, Conn 

CAMBRIDGE INSTRUMENT CO., INC., 3093 Grand 
Central Terminal, New York 17, N.Y ADV. PG 
150 

Central Scientific Co., 170¢ 
13, til 

Coleman 


Main St, 


vision, Beckman Instruments, Inc , Fuller- 


Neck Rd, 


Irving Park Rd., Chicago 


Instruments, inc., 318 Madison S1., May 
wood, Ii! 

Curtiss-Wright Corp Carleted!, N 

Foxboro Co 18 Neponset Ave., Mase 

Interelectronics Corg 2432 Grand Concourse, New 
York 58, N.Y 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa. ADV. PG. 2,3 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila 
deiphia 44, Pa ADV. PG. Back Cover 

q 1737 W. Cortland St., Chi 


Electronics Div., 
Foxboro, 


Philo 


Precision Scientific Co., 
cago 47, Iii 

Process & instruments. 14 
N.Y 

0.V.S., In 2 N_ 15th St., Orenge, N. J 

Simpson ( Div of 
Mach o., 5208 W. Kinzie $1., 
iW 

Swartwout Co., 18457 Euclid Ave., 

Thwing-Albert Instrument Co., Penn $1 
Ave., Philadelphia 44, Pa 

Welch Scientific 7 Ww 


Stone Ave., Brooklyn 33, 


American Goge & 
Chicage 44, 


Cleveland, Obie 
& Pulaski 


1515 Sedgwick S?., Chi 
cago 10 

Wilkens-Anderson Co., 
cago 51, tll 


4525 W. Division St., Chi 


METERS—Period 


ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass ADV. PG. Inside Back Cover 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC, 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

DAYSTROM INSTRUMENT, Archbold, Po 
101 

LEEDS & NORTHRUP CO., 4970 + Ave 
delphia 44, Pa DV. PG. 2? 

RADIATION INSTRUMENT DEVELOPMENT LAB, 5737 
S. Halsted St., Chicago 7! iW ADV °G 117 

Ransom Research, P. O. Box 382, San Pedro, Calif 


D-47 


ADV. °G 


Phila 





METERS 





METERS—Recording 


See also RECORDERS 


BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV. PG 
142 


Brinkman instruments, inc., 380 Great Neck Rd., 
Great Neck, N.Y. 

Bristol Co., Waterbury 20, Conn 

brooks Rotameter Co., Box A-1347, 

Buliders-Providence, inc., Div. of B8-!-F 
inc., 530 Harris Ave., “Previdence 1_® 

Esteriine-Angus Ce., Inc., PF. O Box 596, 
apolis 6, Ind. 

to af & Porter Co., 


Lansdale, Pa 
industries, 


Indian 


50 Warminster Rd., Hatboro 
Foxboro, Mass 


a Co., 38 Neponset Ave., 
15 172nd St., 


Gar Electrical instrument Corp., 92 
Jamaica 33, N. Y. 

General Electric Co., Apparatus Sales Div., 
Rd., Schenectady 5, N 

Hagan Corp., 323 Fourth Ave., 

Hays Corp., Michigan City, Ind 

infilco, Inc., P, O. Box 5033, 

Laboratory for Electronics, inc., 
15, Mass 

Larson Instrument Co., 


N.Y 

LEEDS & NORTHRUP CO., 
deiphia 44, Pa ADV 6 2 

MINNEAPOLIS-HONEYWELL REGULATOR co., IN 
DUSTRIAL DIV., Wayne & Windrim Aves., Philo 
delphio 44, Pa ADV. PG. Back Cover 

Phoenix Precision Instrument Co., 3803-05 N_ 5th 
St., Philadelphia, Pa 

Powers Regulator Co., The, 3400 Ocaktor 
mt 

Republic Flow Meters Co 
Chicago 47, Iti 

Sanborn Co., 39 Osborn Sf 

Schutte & Koerting Co Cornwells 
County, Pa 

Scientific Specialties 
Brighton 35, Mass 

Simplex Valve & Meter Co 7 E 
caster, Pa 

Telecomputing Corp., 133 € 
bank, Calif 

Texas Instruments, Inc., 
9, Texas 

Thwing-Albert Instrument Ce Penn 
Ave., Philadelphia 44, Po 

Wheelco Instruments Div., 
ford, ii! 


1 River 
Pittsburgh 22, Pa 


Tuscon, Ariz 
75 Pitts St., Boston 


24 Orchard Si., Tarrytown, 


4970 — Ave., Phila 


Skokie 
2240 Diversey Parkway 


Cambridge, Moss 


Height 


Corp. Sno 


Santa Anita Ave., 
6000 Lemmon Ave 
St. & Pulaski 


Barber-Colman Co., Rock 


METERS—Roughness 
Phoenix Precision Instrument ( 
St., Philadelphia, Pa 


METERS—Survey, Radiation 


See CHAMBERS, lonization; COUNTERS, etc 


METERS—Thermocouple 


AERO RESEARCH INSTRUMENT CO, 1040 W 
ve., Chicago 272, III ADV. PG. 146 
Allegany Instrument Co., Inc Cumberland. Md 
Bristol Co., Waterbury 20, Co 
Burlington Instrument Co., 203 N 
ton, lowa 
Engelhard, 
Newark, N. J 
Foxboro Co., 38 Neponset Ave 
Fredericks Co., George E., Bethoyre 
Gar Electrical Instrument Corr 
Jamaica 33, N.Y 
General Electric Co., Apporotus 
Rd., Schenectady 5, N. Y 
Greibach Instruments Corp., 
N 
Hostings instrument Co., Super 
Ave., Hampten, Va 
Hickok Electrical instrument Co 
Cleveland 18, Ohio 
LEEDS & NORTHRUP CO., 4970 Stenton Ave., F 
delphia 44, Pa ADV. PG. 2,3 
MEASUREMENT ENGINEERING LTD., Arny 
tario, Canada ADV. PG. 170 
Meters, Inc., 5353 N 
20, Ind 
MINNEAPOLIS-HONEYWELL REGULATOR coO., IN 
DUSTRIAL DIV., Wayne & Windrim Aves Pr 
deiphia 44, Pa. ADV. PG Bo: k Cover 
Pacific Transducer Corp., 11836 SW Pico Bivd 
Angeles 64, Calif 
Pyrometer instrument Co Ine Beraenfield 
Q.V.S., Inc., 20 N, 5th St., East Orar 
Rawson Electrical Instrument Co 1 
Cambridge 42, Mass 
Richards Co., Inc., Arklay § 
Newton Highlands 61, Mass 
Songamo Electric Co., Sprir ofe / 
Scientific Specialties Corp ‘ 
Brighton 35, Mass 
Sensitive Research Instrument C 110 Main St 
New Rochelle, N.Y. 
Electric Co., Div. of Americon Goge & 
5208 W. Kinzle St., Chicago 44 
18547 Euclid Ave evelond, C 


Third St 


Cherles, 850 Passo 


« 


Durhor 


Keystone Ave fianas 


Simpson 
Machine Co., 
Swoartwout Co., 


D-48 


Thwing-Albert instrument Co., Penn St. at Pulaski 
Ave., Philadelphia 44, Po 

Vecuum Tube Products Co., Inc., 
St., Oceanside, Calif, 

Welch Scientific Co., W. M., 
Chicago 10, iil. 

West instrument Corp., 4363 W. Montrose Ave., 
Chicago 41, iil. 

Wheelco instruments Div., Barber-Colman Co., Rock 
ford, iil 

Winslow Co., Inc., 9 Liberty St., 


METERS—Water Turbidity 


Coleman instruments, inc., 318 Madison St., May- 
wood, Ill, 

Copeet Electric Co., 

, Schenectady 5 

Heltes, inc., 877 coed Ave., Long 
1,N.Y 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
deiphia 44, Pa. ADV. PG. Back Cover 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa 

Photobell Co., 43 Vesey St., 


MICA 


Asheville-Schoonmoaker Co., Inc 
Newport News, Va 

Auburn Mfg. Co., 500 Stack St., Middletown, Conn 

Bios Laboratories, Inc., 17 W. 60th St., New York 
23, N.Y 

Brush Beryllium Co., 4301 Perkins Ave., 
3, Ohio 

Centinental-Diamond Fibre Div. of The Budd Co., 
Delaware 

Case Mont-Blanc 281, 


506 S. Cleveland 


1515 Sedgwick St., 


Newark, N. J 


eeeretes Sales Div., 1 River 


Island City 


New York 7, N. Y 


, 900 Jeflerson Ave., 


Cleveland 


inc., Newark 

Crystals S. A., 
erland 

General Electric Co., 
Pittsfield, Mass 

Mica Insulator Co., 
N 

Mycalex Corp. of America, Clifton Bivd., 
N. J 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC 
ENERGY DIV., P. O. Box 59, Beyside, N. Y 
ADV. PG. 30 

Weokefield industries, Inc., 


Geneva, Switz 


Chemica Materials Dept., 


797 Broadway, Schenectady 1, 


Clifton, 


5108 Grove St., Skokie, 
i 

WESTINGHOUSE ELECTRIC CORP., P. ©. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


MICROAMMETERS 


ASSEMBLY PRODUCTS, INC., Chesteriand 6, Ohio 
ADV. PG, 164 

Baldwin instrument Co., Lid., 
Dartford, Kent, England 

Beede Electrical Instrument Co., In 
N 

Burlington Instrument Co., 


Brooklands Works, 


Penacook, 
Burling- 


203 N. Third St., 


3093 Grand 
ADV. PG 


ton, lowa 

CAMBRIDGE INSTRUMENT CO., INC 
Central Terminal, New York 17, N. Y 
150 

Dejur-Amsco Corp., 
land City 1, N. Y. 

Doelcam Div of 
Soldiers Field Rd., 

Electro-Physics Co., 
N 

ELECTRONIC MEASUREMENTS CO., INC., Lewis St 
& Maple Ave., Eatontown, N. J. ADV PG 160 

Engelhard, inc., Charles, 850 Passaic St., East 
Newark, N. J 

Gar Electrical instrument Corp., 
Jamaica 33, N 

General Eiectric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Grelboch Instruments Corp., 
N. Jj 

Hickok Electrical Instrument Co., 
Cleveiand 8, Ohio 

Koy Lab, 5725 Kearney Villa Rd., P. O. Box 16, San 
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MICROCHEMICAL EQUIPMENT 
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Hamilion Co., 1134 Whitley Co., Whittier, Calif 

Microchemical Specialty Co., 1834 University Ave., 
Berkeley 3, Calif 

Millipore Filter Corp., 
72, Moss. 

Research Specialties Co., 
7, Calif 

SARGENT & CO , B. &., 
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MICROSPECTROSCOPES 
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Ferner Co., R®. Y., 
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— ELECTRONIC LABS., INC., 1226-38 Flushing 
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gineering Co., Inc., P. O. Box 
N. Mex 

EKCO ELECTRONICS LTD., (AMERICAN TRADAIR 
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Faik & Co., Ltd., M., 
1, England 

Forro Scientific Co., 833 Lincoln St., Evanston, II! 

General Electric Co., Apparatus Sales Div., 1 River 
4., Schenectady 5, N 

Instruments, Inc., 122 N 
Tulsa, Okla 

Isotope Developments, Ltd., Finsbury Pavement 
House, 120 Moorgate, London E. C. 2, England 

JORDAN ELECTRONICS, 3025 W. Mission Rd., Al- 
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Ken Research, Inc., 525 River Vale Rd., 
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279, Santa Fe, 
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N 
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ton Ave Indianapolis 18, ind ADV. PG. 126 
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125 Amory St., Boston 19, Moss 
Howord industries, inc., Divisions: Cyclohm 
Corp., Electric Moter Corp., Racine, Wis 
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Rivers, Wis 
Kupfrion Mig 
N_Y 
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Arrow-Hart & Hegeman 
St., Hartford 6, Conn 

B/W Controller Carp., 
ham, Mich 

Bill Jack Scientific Instrument Co., P 
Solano Beach, Calif 

Clark Controller Co., ! d St 
10, Ohio 

Crouse-Hinds 
Syracuse, N.Y 
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Corp., 300 Madison Ave., New York 17, N. Y 

Bisonite Co., Inc., P. O. Box 84, Kenmore Statio 
Buffalo 17, N. Y 

Carboline Co., 331 Thornton, St. Louis 19, Mo 

Devoe & Raynolds Co., Inc., P. O. Box 1863, 
ville, 

du Pont de Nemours & Co., Inc., E. |., 
98, Del 

Electro Chemical Engineering & Mfg 
St., Emmaus, Pa 

Floquil Products, Inc., 
N.Y 

General Cement Mfg. Co., 919 Taylor Ave., Rock 
ford, ill 

Glidden Co., The, 
2, Ohio 

Goodyear Tire & Rubber Co., 

Houghton Laboratories, inc., 

Y 


Mertz 


Louls- 
Wilmingtor 
Co., 750 Br 

1966 Broadway, New York 1, 


11001 Madison Ave., Cleveland 
Akron, Ohio 

Houghton Ave., Olear 
P. O. Box 557, Port Huron, Mich 
480 Frelinghuysen Ave., Newark 


Huron Industries, 

Inertol Co., Inc., 
5,N.J 

Knight, Maurice A., 171 Kelly Ave., Akron, 

Maas & Waldstein Co., 212 McCarte 
Newark 4, N. J 

Metal & Thermit Corp., 
17, N 

Micro-Circuits Co., New Buffalo, Mich 

NATIONAL LEAD CO., 111 Broadwoy, 
N_Y ADV. PG. 52 

Nukem Products Corp., 
N. Y 

Pittsburgh 
Duquesne Bivd., 

Prufcoat Laboratories, inc., 
Mass 

Reliance Paint Co., 
Brooklyn 11, N.Y 

Rubber & Plastics Compound Co 
feller Plaza, New York 20, N. Y 

Savereisen Cements Co., Savereisen 
burgh 15, Pa 

Sonneborn Sons., Inc., L., 
16,N_.Y 

Jnion Bay State Chemical Co., Inc., 491 Main St 
Cambridge 42, Mass 

U. S. Stoneware Co., Akron 9, Ohio 
416 N. Varney St., Burbank, Calif 

147 Meadow Rd., Rutherford, N. J 


Ohle 
Highway 
New York 


100 F. 42nd St., 


New York 6 


111 Colgate Ave., Buffalo 20 


Plate Glass Co., Glass Div., 632 Fort 
Pittsburgh 22, Pa 
63 Main St., Cambridge 


Corrosite Div., 64 5S. 6th St., 


30 Rocke 
Bidg., Pitts- 


404 Fourth Ave., New York 


Varniton Co 
Vorac Co., 


PANELS & WALLBOARD 


Aetna Plywood & Veneer Co., 1731 N. EI 
Chicago 22, til 

AMERAY CORP., 
PG. 54 

» Co., 7301 Bessemer Ave., Cleveland 27, Ohio 
trong Cork Co., 1010 Concord St Lancaster, 

Pa 


ston Ave., 


Route 7£46, Kenvil, N. J ADV 


1955-1956 DIRECTORY of 


BAR-RAY PRODUCTS, INC., Brooklyn 

Y. ADV. PG. 48 

22 E. 40th St., New York 16, N. Y. 
Manchester, N. H 

Sig w 54th St., New York, N. Y. 


209 25th St., 

Johns-Manvilie, 

Keller Products, inc 

RAY-PROOF CORP, 
ADV. PG. 97 

Technical Ply-Woods, 
iil, 


226 N. LaSalle St., Chicago, 


PAPER—Electrosensitive Recording 

Alfox Paper & Engineering Co., Dept. AX-147, West- 

boro, Mass. 

General Electric Co., Apparatus Sales OD 1 
Rd., Schenectady 5, N 

Hogan Laboratories, inc., 155 Perry St., 
14, N.Y 

Muirhead & Co., Lid., 


PERISCOPES 


See also VIEWING EQUIPMENT 
instrument Div., Box A, Buf 


River 
New Yok 


Beckenham, Kent, England 


American Optical Co., 
falo 15, N.Y 

Edmund Scientific Co., 
rington, N. J 

Farrand Optical Co., Inc., 
St., New York 70, N. Y 

Fish-Schurman Corp., 75 Portmon Rd 
N . 

Gaertner Scientific 
Chicago, II! 
GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell! Ave., Schenectady 6, 

N.Y ADV. PG. 56, 135 

KOLLMORGEN OPTICAL CORP., 30 Church St., New 
York 7, N. Y ADV. PG. 165 

Perkin-Eimer Corp., Norwalk, Conn 

Tinsley Laboratories, inc., 2526 Grove St 
4, Calif 

Zenith Opticol Laboratory, 
Copiague, WN. 


PHARMACEUTICALS—Radioactive 


ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif. ADV. PG. 142 

BAKER & ADAMSON PRODUCTS, GENERAL CHEM- 
ICAL DIV. OF ALLIED CHEMICAL & DYE gaa 
40 Rector St., New York 6, N. Y AD G 

Bio-Rad Laboratories, 800 Delaware St., "Ber keley, 
Calif 

Bios Laboratories, Inc., 
23, N. Y 

CANADIAN RADIUM & URANIUM CORP., 530 Fifth 
Ave., New York 20, N. Y. ADV. PG. 112 

Fleischman, Burd & Co., inc., 22 W. 48th St., New 
York 36, N. Y 

NUCLEAR ‘CORP OF AMERICA, 33-61 Crescent St., 
Long Island City 6, N. Y. ADV. PG 

Schwarz Laboratories inc., 230 Washington St., Mt 
Vernon, N. Y 

Texas Research Foundation, 


PHOSPHORS—Scintillation 


, 8127-33 Oleander 


502 E. Gloucester Pike, Bor 


Bronx Bivd., at E. 238th 


New Rochelle, 


Corp., 1237 Wrightwood Ave., 


Berkeley 


1940 Great Neck Road, 


17 W. 60th St., New York 


Renner, Tex 


American Products Mfg. Co., Inc 
St., New Orleans 18, La. 
ATOMIC INSTRUMENT éo., 
ee 39, Mass ADV 
Cove 
BAKER 's ADAMSON PRODUCTS, GENERAL CHEM- 
ICAL DIV. OF ALLIED CHEMICAL & DYE CORP., 
Rector St., New York 6, N. Y¥ ADV. PG, 51 
Bios Laboratories, inc., 17 W. 60th St., New York 
23, N.Y 
Chemical Co 


84 Massachusetts Ave., 
PG. Inside Back 


Bram , 820 65th Ave., Philadelphia 


630 Fifth 
| 


26, Pa 
CANADIAN RADIUM & URANIUM CORP., 
Ave., New York 20, N. Y ADV, PG 
CHATHAM ELECTRONICS corp., 
ADV. PG. 10 
Crystals S. A., 
Switzerland 


Livingston, N, J 


Case Mont-Blanc 281, Geneva, 


D i Laboratories Div. of Monomer-Polymer, nx 
Leominster, Mass 

DETECTOLAB, INC., 6544 N 
26, Ill. ADV, PG. 89 

du Pont de Nemours & Co., Inc., E, |., 


Sheridan Rd., Chicago 


Wilmington 
78, Del 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Harshaw Chemical Co., 1945 E. 97th St., 
6, Ohie 

Isotope Developments, Lid., Finsbury Pavement House, 
120 Moorgate, London E. C. 2, England 

Ken Research, inc., 525 River Vale Rd., 
N 
o Nuclear Instrument Co., 
ides Park, N. J 

LARSEN NUCLEAR RESEARCH, INC., 
New York, N. Y ADV. PG. 172 

Levinthal Electronic Products, 2821 Fair Ocks Ave., 
Redwood City, Calif. 

NRO INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo. ADV. PG. 36 

NUCLEAR CORP. OF AMERICA, 33-4! Crescent S!., 
Long Island City 6, N. Y ADV. PG. 131 

NUL gg ENTERPRISES, LTD., 1750 Pemt High 
way peg, Canada ADV. PG 

Seuthanpien, Pa 


Cleveland 


Westwood, 


118 Union St., Pa 


520 Fifth Ave., 


Lovis 


Nuclear + es h Corp., 
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NUCLEAR AND ALLIED PRODUCTS 


PILOT CHEMICALS INC., 47 Felton St., 
Mass. ADV. PG. 152 

Precise Measurements Co., 942 Kings Highway, Brook- 
lyn 23, N. Y 

Radiation 


Woltham 54, 


Industries Co., Box 232, Brookhaven, 
N_Y 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ill ADV. PG. 117 

RADIO CORPORATION OF AMERICA, TUBE DIV., 
Horrison, N. J. ADV. PG. 119 

Standard Electronics — Corp 
Ave., New York 21, N. 

Traceriab, Inc 130 sae ‘St. 

U. S. RADIUM CORP., 535 Pearl St ° 
N.Y ADV. PG 140 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohio. ADV. PG. 123 


PHOTOGRAPHIC FILM—for 
Dosimeters 


du Pont de Nemours & Co., Inc., E. |., 
98, Del 

Eastman Kodok Co., Rochester 4, N. Y 

LANDAUER, JR. & CO., R. $., 24 Plaza, Park Forest, 
iH ADV. PG. 164 

Minimax Co., 5905 N. Clark St., Chicago 26, III 

NUCLEAR INSTRUMENT & CHEMICAL corp., 229 w. 
Erle St., Chicago 10, Ill. ADV, PG. 109 

St. John X-Ray Laboratory, Califon, N. J. 


PHOTOGRAPHIC MATERIALS—Films 
and Papers for Recording 
Instruments 


2 East End 


Boston 10, Mass 
New York 7, 


Wilmington 


Ansco Division, General Aniline & Film Corp., 
Binghamton, N 

du Pont de Nemours & Co., Inc., E. |., 
98, Deloware 

Eastman Kodak Co., Rochester 4, N. Y 

Instrument Co., 1315 $. Clarkson S$?., 
Denver 10, Colo 

Helland Div. of Minneapolis-Honeywell Regulator 
Co., 5200 E. Evans Ave., Denver 22, Colo. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass. 
ADV. PG. 148 

Polaroid Corp., 


Wilmington 


Hathaway 


Cambridge 39, Mass. 


PHOTOGRAPHIC MATERIALS— 
Spectrographic Instruments 


Applied Research Labs., P. O. Box 1710, Glendale 
5, Calif 

Eastman Kodak Co., Rochester 4, N 

Grofiex, inc., 154 Clarissa St., ieeasioee S &. F. 

JARRELL-ASH CO., 26 Farweil St., Newtonville, Mass. 
ADV. PG. 148 

Morion Electrical Instrument Co., Greiner Field, Mon- 
hester, N. H 

Welch Scientific Co., 1515 Sedgwick $., 
Chicago 10, III, 


PHOTOGRAPHIC PLATES & FILM— 
Nuclear 
Eastman Kodak Co Rochester 4, N.Y 


JARRELL-ASH CO., 46 Farwell St., Newtonville, Mass 
ADV. PG. 148 


PHOTOMETERS——Electric 


, Inc., 8030 Georgia Ave., 


WwW. M., 


n Instrument Co 
ring, Md 
nstrument Co., Ltd., 
Kent, England 
nstruments, inc., 
Greot Neck, N. Y 


struments, inc., 


Brooklands Works, 


380 Grect Neck Rd., 


318 Madison St., May- 


truments, L. C., 19 Sebago St., Clifton, 

Electro-Physics Co., 
N.Y 

Electrodyne Co., Endicott St., 

Farrand Optical Co., Bronx Bivd 
St., New York 70, N. Y 

Fisher Scientific Co., 709 Forbes St., 
Pc 


yenera 


287-L Broadway, New York 7, 
Norwood, Mass 
ot E. 238th 
Pittsburgh 19, 
Electric Co., Apporotus Sales Div., 1 River 
Rd chenectady 5, N. Y 
Gibbs Mfg. Co., N Main St., Janesville, Wis 
Hellige, Inc., 877 Stewart Ave., Long Island City 1, 
N.Y 
KRUGER ree ~~ P. O. Box 164, 
Sen Gabriel, Calif. ADV 170 
Marion Electrical instrument * 9 
N_H 
Loboroatories, 
N.Y 
Phoenix Precision Instrument Co., 3803-05 North 5th 
St., Philedelphia, Pa 
Photovolt Corp., 95 Madison Ave., 
N_Y 
Specialties, Inc., Skunks Misery Rd., Syosset, N. Y 
Welch Scientific Co., W 1515 Sedgwick $t., 
Chicago 10. | 
Weston Electrica! Instrument Corp., A Sub. of Doy- 
614 Frelinghuysen Ave., Newark 5, 


Greiner Field, Man- 


345 WNepperhan Ave., Yon- 


New York 16, 


strom 


N 


PIPE 





PHOTOMETERS—-Flame 


Baird Associates, inc., 33 University Rd., Cambridge 
38, Mass 

Beckman Division, 
ton, Ca 

Brinkman instruments, inc., 
Great Neck, N. Y 

Coleman instruments, inc., 
wood, Ill, 

Ercona Corp., 


Beckman Instruments, inc., Fuller- 


380 Great Neck Rd., 


318 Madison St., May- 

551 Fifth Ave., New York, N. Y. 

Perkin-Elmer Corp., Norwatk, Conn 

Phoenix Precision instrument Co 
St., Philadeiphia, Pa. 

Process & Instruments, 
N.Y 


3803-05 WN. Sth 


15 Stone Ave., Brooklyn 33, 


PHOTOMETERS——Light-Transmission 
American instrument Co., Inc., 8030 Georgia Ave. 
Silver Spring, Md 
Brinkmon Instruments, Inc., 
Great Neck, N. Y 
Coleman instruments, Inc 
wood, iii 
Ercona Corp., 551 Fifth Ave 
Electro-Physics Co., 287-L Broadway, 
N.Y 
Farrand Optical Co., Inc., 
St., New York 70, N. Y 
Gaertner Scientific Corp., 
Chicago, tll 
Hellige, inc., 
N.Y 
Hogan Laboratories, In 
14,N_Y 
Marion Electric 
chester, NH 
Matthew Loboratories 
_N.Y 
Meyer & Co 
N.Y 
Phoenix Precision Instrument Co., 
5th St., Philadelphia, Po 
Servo Corp. of America, 2020 Jericho Turnpike, New 
Hyde Park, N.Y. 


PHOTOMETERS—-X-Ray 


WESTINGHOUSE ELECTRIC CORP, 
Pittsburgh 30, Pa ADV. PG 2 

X-Ray Dept. of General Electric Co., 
Ave., Milwaukee, Wis 


PHOTOMICROGRAPHIC EQUIPMENT 


American Optical Co., Instrument Div., Box A, Buf- 
faio 15, N.Y 

Brinkman Instruments, inc., 380 Great Neck Rd., 
Great Neck, N. Y. 

Burke & James, Inc., 321 $. Wabash, Chicago, II! 

Burton Mfg. Co., 11201 W. Pico Bivd., Los Angeles 
64, Calif 

Ercona Corp., 551 Fifth Ave., New York, N. Y 

Ferner Co., ®. Y., 110 Pleasant St., Maiden, Mass 

Fish-Schurman Corp., 75 Portman Rd., New Rochelle, 
N_Y 

Hocker & Co., Inc 
York 5, N.Y 

Leitz, Ine E 

PSC Applied 


Toronto 14 


380 Great Neck Rd., 


, 318 Madison St., May- 
New York, N. Y 
New York 7, 


Bronx Bivd., at &. 238th 


1237 Wrightwood Ave., 


877 Stewart Ave., Long Island City 


155 Perry St., New York 


Greiner Field, Man- 


11 Instrument Co., 
345 Nepperhan Ave., Yonkers 


Hugo, 39 W. 60th St., New York 23, 


3803-05 North 


P. O. Box 668, 


4855 Electric 


Williom J., 82 Beaver St., New 
468 Fourth Ave., New York, N. Y 

Research Ltd., 1500 O'Connor Drive, 

Ontario, Canoda 

Scientific Specialities Corp., Snow & Union Sts 
ton 35, Mass 


PILOT LIGHTS 
See LIGHTS—Dicl, 


PIPE FITTINGS 


ACF industries, inc., 
N_Y 

Alco Products, Inc 

Babcock & Wilcox Co., 
Falls, Pa 

Cooper Alloy Corp., 
side, N. J 

Crane Co., 


, Brigh- 


Pane! and Pilot 


30 Church St., New York 7, 
Schenectady 5, N.Y 
Tubular Products Div., Beaver 


Bloy St. & Ramsey Ave., Hill 


836 S. Michigan Ave., Chicago 5, Ill 
Midland, Mich 


2141 N. WwW 


Dow Chemical Co., 

Electr Stee! Foundry Co., 
Portiand 10, Ore 

260 W. Exchange St., 


25th Ave., 


Grinnell Corp., 
be j 

Imper 
cago 7 

INTERNATIONAL NICKEL CO., INC., 
New York 5, N. Y ADV. PG. 44 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

Knapp Mills, Inc., 23-15 Borden Ave., Long Island 
City 1, N.Y 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Luzerne Rubber Co., Muirhead Ave., Trenton, N. J 

NATIONAL LEAD CO, 111 Broadway, New York 6, 
N.Y ADV. PG. 52 

New York Shipbuilding Corp., Camden, N. J 

a STEEL CORP., Republic Bidg., Cleveland 

Ohio ADV. PG ‘50 

renniss DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
ADV. PG. 17) 


Providence 1, 
Bross Mfg. Co., 1200 W. Harrison S$t., Chi- 


67 Wall St., 
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U. S. Hoffman Machinery Corp., 105 Fourth Ave., 
New York, N. Y. 

Vanton Pump & Equipment Corp., 20! 
Ave., Hillside, N. J 

Walworth Co., 60 E. 42nd St., New York 17, N. Y 

York Corp., Commercial Div., York, Pa. 


PIPE—Ceramic 


Amersii Co., Inc., 683 Ramsay Ave 

Centralab Division of Giebe-Union, inc., 
Keefe Ave., Milwaukee I, 

Falis industries, inc., Aurore Solon, Ohio 

Firth Steriing, inc., 3113 Forbest St., Pittsburgh 30 
Pa 

Fish-Schurman Corp., 75 Portman Rd., 


Sweetiand 


Hillside, N. J 
900 € 


New Rochelle, 


General Ceramics & Steatite Corp., 250 Crows Mill 
Road, Keasbey, N. J 

Haynes Stellite Co., A Div. of Unien Carbide & 
Carben Corp., 725 S$. Lindsay St., Kokomo, ind 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Lapp insulator Co., inc., 31 Gilbert St., LeRoy, 
N_Y 


Louthan Mfg. Co., East Liverpool, Obie 

Lunkenheimer Co., Beekmon St. & Waverly Ave., Cin 
cinnati 14, Obie 

Raytheon Mfg. Co., Microwove & Power Tube Oper- 
ations, Waltham 54, Mass 

U. S. Stoneware Co., Akron 9, Ohio 


PIPE—Glass 


CORNING GLASS WORKS, Corning, N.Y. ADV. PG 
WI 


Fischer & Porter Co., 50 Warminster Rd., Hatbore, 


75 Portman Rd., New Rochelle, 


a 
Fish-Schurmon Corp 
NL Y 


Phoenix Precision instrument Co., 3803-05 WNerth 
5th St., Philadelphia, Pa 

Wakefield industries, inc., 
itt 


PIPE—Hard-Rubber 


Allied Resinous Products inc., Box 461, 
Ohio 

Cooper Alloy Corp., 
side, N. J 

Luzerne Rubber Co., 

Minor Rubber Co., 


5108 Grove St., Skokie, 


Conneovt, 
Bloy St. & Ramsey Ave., Hill- 


Trenton, N. J 
Bloomfield, 


Muirhead Ave., 

49 Ackerman St., 
N.J 

U. S. Rubber Co., 1230 Avenve of the Americas, 
New York 20, N 

Vanton Pump & Equipment Corp., 201 
Ave., Hillside, N. J 


PIPE—Metal 


Alco Products, tnc., 

Aluminum Co, of America, 
19, Pa 

American Bross Co., Waterbury 20, 

BABCOCK & WILCOX CO., 16! E 
York 17, N.Y ADV. PG. 8,9 

Babcock & Wilcox Co., Tubular Products Div 
Falls, Pa 

Belmont Smelting & Refining Works, Inc., 
mont Ave., Brooklyn, N. Y 

Bethlehem Stee! Co., Bethlehem, Pa 

Carpenter Stee! Co., Alloy Tube Div., Union, N. J 

Chase Brass & Copper Co inc., 236 Grand &t., 
Waterbury 20, Conn 

Crucible Stee! Co. of America, Henry W, Oliver 
Bidg., P. O. Box 88, Pittsburgh 30, Pa 

Division Lead Ceo., 7742 W. 6lat Place 
TL 

Federated Metals Div., 
Co., 120 Broadway, 

Firth Sterling, inc., 3113 Forbes 5S1., 
Pa 

FOSTER WHEELER CORP, NUCLEAR POWER PRO). 
ECT, 165 Broadway, New York 6, N. Y ADV 
PG. 11 

Haynes Stellite Co A Div. of Union Carbide & 
Carbon Corp., 725 S$. Lindsay St., Kokomo, ind 

Knopp Mills, Inc., 23-15 Borden Ave., Long isiond 
City 1, N.Y 

Milton Steel Co., Milton, Pa 

NATIONAL LEAD CO., !|11 Broodway, 
N_Y ADV. PG. 52 

New York Shipbuliding Corp., Camden, N. J 

Newport Stee! Co., 9th & Lowell Sts., Newport, Ky 

Nuclear Metals, inc., 155 Massachusetts Ave., Com- 
bridge 39, Mass 

REPUBLIC STEEL CORP., Republic Bidg., Cleveland 1, 
Ohio ADV. PG. 50 

Revere Copper & brass, Inc., 
York 17,N.Y 

Stee! & Alloy Tank Co., 1 Bessemer St., 
N J 

U. $. Hoffman Machinery Ceorp., 
New York, N. Y. 


PIPE—Plastic 


Allied Resinous Products Inc., Box 461, 
Ohlie 


Sweetiand 


Schenectady 5, N. Y 


Alcoa Bidg., Pittsburgh 


Conn 
42nd St., New 
Beaver 


322 Bel 


Summit, 
American Smelting & Refining 


New York 5. N. ¥ 
Pittsburgh 30, 


New York 6, 
230 Pork Ave., New 


Nework 1, 


105 Fourth Ave., 


Cenneaut, 


American Agile Corp., P. O. Box 168, Bedford, Obie 
Anchor Plastics Co., Inc 36-36 Jéth St., Long Is 
and City 6, N. Y 
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PIPE JOINT COMPOUNDS 





Anesite Co., 3575 Touhy Ave 

Atlas Mineral Products Co 3 
town, Pa 

Cooper Alloy Corp., Bloy St 
side, N. J 

Crane Co., 834 S$. Michigan Ave., Chicago 5, Ili 

CRANE PACKING CO B00 Cuyler Ave., Chicago 
13, tl. ADV. PG. 93 

Dow Chemical Co., Midland, Mich 

Electro Chemical Engineering & Mfg. Co., 750 Broad 
St., Emmaus, Pa 

Electronic Mechanics, inc., 
N 

Irvington Varnish & Insulator Div of 
Mining & Mig. Co 10 Argyle Terrace, 
NJ 

Knapp Mills, inc., 23-15 Borden Ave., 
City 1, N.Y 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohiec 

Lunkenheimer Co., Beekmon St. & Woverly Ave 
Cincinnoti 14, Ohio 

McMillan Industrial Corp., 
Ipswich, Moss 

Minor Ruber Co., 49 
N 

Murray Plastics Co., 
N 

Polymer Corp. of Pennsylvania, Reading. Pa 

REPUBLIC STEEL CORP., Republic Bidg 
1, Ohio ADV. PG. 60 

Resistofiex Corp., Belleville 9, N 

Shamban & Co., W. &., 114 
Culver City, Calif 

U. S. Gasket Co., Fiuerocarbo 
600 WN. 10th St., Camden 1, N 

U. S&S. Rubber Co., 1230 Avenue 
New York 20,N. ¥ 

U. $. Stoneware Co., 

Vanton Pump & Eauipment Corp 
Ave., Hillside, N. J 

Walworth Co., 60 E. 42nd St., New 


PIPE JOINT COMPOUNDS 


See COMPOUNDS —Pipe Joint 


PIPE POINTS—Flexible 


Barco Mfg. Co., 500 N. Hough St 
Moran Flexible Joint Co., Louisville, Ky 


PIPETTES 


Ace Glass, Inc., Vineland, N. J 

American Optical Co., instrument Div., Box A, Buf 
falo 15, N 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 17 
N_Y ADV, PG. 162 

CORNING GLASS WORKS, Corning, N. Y 


Chicago 45, 
Norman St., Mertz 


& Romsey Ave., Hill 


101 Cliften Bivd., Clifton, 


Minnesota 
rvingtor 


Long Isiand 


Brownville Avenue Plant 


Bloomfield, 


S 


Cottage St., Poughkeepsie 


Akron 9, Ohie 


ADV. PG 


118 

EL-TRONICS, INC., 5th & Noble St Phi 
23, Pa. ADV, PG, 99 

Fisher Scientific Co., 709 Forbes St 
Po 

Greiner Co 
N 

Hamilton Co., 1134 Whitley Sr Whittier 

Hellige, inc., 877 Stewart 
NY 

Kohl Scientific Instrument < 1164 
El Cajon, Calif 

Microchemical Specialty , 18 j f Ave 
Berkeley 3, Calif 

Research Specialties Co 
7, Calif 

Scientific Glass Apporatus 
Terrace, Bloomfield, N 

Special Giass Products Co 10 \ 13rd § New 
York 1, N 

Thermal American Fused Quartz ¢ 
St., Dover, N 

YONKERS LABORATORY SUPPLY CO 
Ave., Yonkers 2, N. Y ADV, PG 


PIPETTES—-Automatic 


Brinkman Instruments, Inc., 
Neck, N 
Fisher Scientific Co., 
Pa 
Greiner Co., 
Y 


adelphia 
Pittsburgh 19 


Emil, 26 N. Moore St New 


Berkeley 


Lakewood 


ent 
Salem 


Great Neck 


709 Forbes St., Pittsburgh 


Emil, 24 WN. Moore St New 


Hellige, inc., 877 Stewart Ave Long Island ¢€ 
1,N 

INSTRUMENTATION ASSOCIATES, 17 W. 401 
New York 23, N. Y ADV. PG. 112 

Isotope Accessories Co., Box 5458. Philadelph 43 
Pa 

Kahi Scientific instrument Cor PO RB 
El Cajon, Calif 

Machiett & Son., E., 220 E. 23rd St., New York 
N.Y 

NUCLEAR CORP. OF AMERICA, 33-46! Crescent St 
long Island City 6, N. Y ADV. PG. 13 

Scientific Glass Apporatus Co inc,, 100 Lakewoe 
Terrace, Bloomfield, N. } 

Sorvall, inc., Ivan, P. O. Box 
walk, Conn 

Specio! Glass Products Co 10 W 
York 1, N.Y 

YONKERS LABORATORY SUPPLY CO 
Ave., Yonkers 2, N.Y ADV. PG 
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PLANCHETS 


ATOMIC CENTER, THE, 489 Fifth Ave., New York 
17,N.¥. ADV. PG. 162 

ATOMIC RESEARCH LABORATORY, 10717 Venice 
Bivd., Los Angeles 34, Calif ADV, PG. 142 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 99 

NRD INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo ADV. PG. 36 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 229 W 
Erie St., Chicago 190, III ADY. PG. 109 

NUCLEAR MEASUREMENTS CORP., 2460 N. Arling 
ton Ave., indianapolis 18, ind ADV. PG. 126 

Pacific Nuclear Co., 5439 Geary Bivd., 
21, Calif 

Research Specialties Co., 1148 Walnut St., 
7, Calif 

Samples Machine Co., 
Knoxville 18, Tenn 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbank, Calif ADV. PG. 114 

Traceriab, Inc., 130 High St., Boston 10, 


louis 


San Francisco 
Berkeley 


A. M,., 


208 Tazewell Place, 


Mass 


PLASTICS—Laminated 


Aetna Plywood & Veneer Co., 173! N 
Chicago 22, III 

Allied Resinous Products, inc., Box 461, Conneaut 
Ohio 

Auburn Mfg. Co., 500 Stack St., Middletown, Conn 

Baer Co., N. $., 9 Montgomery Ave., Hillside, N. J 

Beck's, inc., 273-300 E. Fifth St., St. Paul 1, Min 

Biggs Co., Cori H., 2255 Barry Ave., West Los 
Angeles, Calif 

Continental-Diamond Fibre Div, of 
Inc., Nework, Delaware 

Eastern Precision Resistor Cor 
Brooklyn 7, N. Y 

Electro Chemical Engineering & Mfg. Co., 
St., Emmaus, Pa 

Emerson & Cuming Inc., 869 Wa 
ton, Mass 

Erie Resistor Corp., 

Garlock Packing Co., 

General Mills, tnec., 
Rd., Kankakee, ti! 

Goodyear Aircraft Corp., 1210 Massillion Rd., 
15, Ohio 

Houghton Laboratories, Inc 
N.Y 


Elston Ave., 


The Budd Co 
675 Barbey St 
750 Broad 
hington St Cor 
644 W. 12th St., 


Paimyra, N, Y 
Chemical Div., So 


Erie, Pa 

Kensingtor 
Akron 
oO eor 


Houghton Ave., 


of Minnesota Min 
Irvington, 


Irvington Varnish & Insulator Div 
ing & Mfg. Co., 10 Argyle 
N. J 

Keller Products, Inc., Manchester, N. H 

Knapp Mills, Inc., 23-15 Borden Ave., 
City 1, N.Y 

Lennard Co Inc., P. M 2 onit , Jersey 
City 4, N. J 

McMillan industrial Corp 
Ipswich, Mass 

Mica Insulator Co., 797 Broadway, 
N.Y 

Minor Rubber Co., 49 Ackerman St 

Monsanto Chemical Co., Plastics Div., 
Ave., Springfield 2, Mass 

Murray Plastics Co., 26 Cottage St 
N.Y 

National Vulcanized Fibre Co., Wilmington 99, De 

Noer Corp., 2301 S. Purdue Ave., West Los A 
geles, Calif 

New Hermes Engraving Machine Corp., 13-19 Un 
versity Place, New York 3, N. Y 

Penn Fibre & Specialty Co., 2020 €E 
St., Philadelphia 34, Pa 

Poteau, Okla 

Printioid, Inc 93 Mercer St New York 12, N. Y 

Rex Corp The, Hayward Rd., West Acton, Mass 

Nashua, N. | 


11617 W. Jefferson Bivd 


Terrace, 


Long Island 


Brownville Avenue Plant 


Schenectady | 


Bloomfield, N. J 
600 Monsanto 


Poughkeepsie, 


Westmoreland 


Plasteck inc 


anders Associates, In 
Shamban & Co., W. S., 
Culver City, Calif 
Spaulding Fibre Co., Inc 310 Wheeler St., Tona 
wanda, N.Y 
SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 
Synthane Corp., River Road, Ooks, Po 
Tri-Point Mfg. & Development Co., 401 
Brooklyn 11, N. Y 
U. S. Rubber Co., 1230 Avenve 
New York 20, N. Y 
Whitehead & Hoag Co 
Newark 1, N. J 


Grand 5t 


PLASTICS—Protective 


Allied Resinous Products inc., Box 461, 
Ohio 
Amercoat Corp., 
Calif 
American Agile Corp., P. O. Box 168, Bedford, Ohio 
270 Park Ave., New York 


Conneaut 


South Gate 


4809 Firestone Bivd., 


Aries Laboratories, inc., 


17, N. Y 
BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyr 
32, N.Y ADV. PG. 48 
Biggs Co., Cari H., 2255 Barry Ave., 
geles, Calif 
Collier Mfg 
Oaks, Mich 
Cooper Co., D. C., 1467 §. Michigan Ave., 


West Los A 
Corp., Plastic Fabricating Div Three 
Chicago 


iil 
Dow Chemical Co., Midland, Mich 


1955-1956 DIRECTORY of 


Electro Chemica! Engineering & Mfg. Co., 750 Broad 
Si., Emmaus, Pa 

Electronic Mechanics, Inc., 
N. J 

Emerson & Cuming Inc., 
Mass 

Erie Resistor Corp., 644 W. 12th St., Erie, Pa 

General Cement Mfg. Co., 919 Taylor Ave., Rock- 
ford, ill 

General Mills, Ine 
Rd., Kankakee, | 

Houghton Laboratories, inc 
N 

Javex, P. O. Box 646, Rediands, Calif 

Kellogg Co., M. W., Chemical Mfg. Div., P. O. Box 
469, Jersey City 3, N. J 

Knapp Mills, Inc., 23-15 Borden Ave., Long Isiand 
City 1, N.Y 

Lennard ¢ Ine 125 W > o., Jersey 
City4 N J 

Maxwell Rubber Products Corp., 
Clifton, N. J 

Metal & Thermit Corp 
17, N. Y 

Rubber Co., 49 


101 Clifton Bivd., Clifton, 


869 Washington St., Canton, 


‘ 


Chemical Div., So. Kensington 


Houghton Ave., Olean, 


industrial St., W 


, 100 E. 42nd St., New York 


Minor Ackerman 
N 

Micromold Products Corp., 11 Centre Place, Yonkers, 
Mm 

Monomer Dept., 


St., Bloomfield, 


The Borden Co., 
Lancaster St., Leominster, Mass 

Monsanto Chemical Co., Plastics Div 
Ave., Springfield 2, Mass 

Murray Plastics Co., 26 Cottage St., Poughkeepsie, 
N 

Polyken Products Dept., 
S., Ch 

Rubber & Plastics Compound Co., Inc., 
feller Plaza, New York 20, N. Y 

Shomban & Co., W. S., 11617 W 
Culver City, Calif 

Stillman Rubber Co., 5811 Mar 
Calif 

Titeflex, Inc., 500 Frelinghuysen Ave., 
N. J 

U. S$. Gasket Co., 


Chemical Div., 511 


600 Monsanto 


Kendall Co., 222 W. Adams 


cago 6, III 
30 Rocke- 


Jefferson Bivd., 


yn Ave., Culver City, 


Newark 5, 
Fivorocarbon Products, Div 
600 N. 10th St., Camden 1, N. J 
U. S$, Stoneware Co., Akron 9, Ohio 
Whitehead & Hoag Co., The, 275 
Newark 1, N. J. 


PLASTICS—Shapes 


Chicago Gosket Co., 1277 W. North Ave., Chicago, 

CRANE PACKING CO., 1800 Cuyler Ave., 
13, ll. ADV. PG. 93 

Dore, Inc., John L., 5408 Schuler St., Houston, Texas 

Lee Walter Chemical Corp 565-569 Third Ave 
New York, N. Y 

Polymer Corp. of Pennsylvania, Reading, Pa 

Raybeston-Manhettan, Inc., Asbestos Textile & Pack- 
ng Div., Arnold & Stiege! Sts., Manheim, Pa 

Sparta Mfg. Co., Plastics Div., East Sparta, Ohio 

U. S$. Gasket Co., Fiuorocarbon Products, inc., Div., 
600 N. 10th St., Camden 1, N 


PLASTICS—Special Purpose, 
Irradiated 


Allied 
Ohio 

American Agile Corr P. O. Box 168, Bedford 

Anchor Plastics Co., Inc., 36-36 3éth St., 
land City 6, N, Y 

Clay-Adams Co., 144 £ 
~~ 

Electronized Chemi« ort 846 
Brooklyn 3, N. Y 

Erie Resistor Corr 644 W. 12th St Eris, Pa 

Knapp Mills nc., 23-15 Borden Ave., Long Island 
City 1, ‘ 


Chicago 


Resinous Products Inc Box 461, Conneaut, 


Ohio 


Long Is- 
23rd St New York 10 


Lefferts Ave 


i) > Mon St., Jersey 
Kendall Co., 222 W. Adams 


Mass 
Jefferson Bivd., 


Rex Corp., The, Hayward Rd., West Acton 
Shambon & Co., W. S., 11617 W 
Calif 
Fivorocarbon Product Div 
Camden 1, N. J 


Culver City 


J. S$. Gasket Co 


600 N Oth St., 


PLASTICS—Structural 


Allied Resinouws Products Inc., Box 46! 
Ohle 

American Agile Corp., P. O. Box 168, Bedford, Ohio 

American Products Mfg. Co., inc 8127-33 Oleander 
St., New Orleons 18, La 


Atlas Mineral Products Co 131 Norman St., Mertz 


Conneaut, 


> Corp Plast Fabricating Div 
Jaks, Mich 

CRANE PACKING CO., 
| ADV. PG. 93 

Dow Chemical Co., Midland, Mich 

Eastern Precision Resistor Corp., 675 Barbey St., 
Brooklyn 7, N. Y. 

Electro Chemica! Engineering & Mfg. Co., 
St., Emmaus, Po 

Electro Technical Products Div. of Sun Chemical Corp., 
113 E. Centre St., Nutley, N. J 


Three 


1800 Cuyler Ave., Chicago, 


750 Broad 
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NUCLEAR AND ALLIED PRODUCTS 


Electronic Mechanics, Inc., 101 Clifton Bivd., Clifton, 
N 

Emerson & Cuming inc., 
ton, Mass 

Erie Resistor Corp., 644 W 

General Mills, inc., Chemical Div., So 
Rd., Kankakee, Iii, 

Goodyear Aircraft Corp., 1210 Massiliion Rd., Akron 
15, Ohie 

Hooker Electrochemical Co., 

Houghton Laboratories, inc., 
N. Y¥ 

Keller Products, Inc., Manchester, N. H 

Kellogg Co., M. W., Chemical Mfg. Div., 
469, Jersey City 3, N. J 

Knopp Mills, inc., 23-15 Borden Ave., Long Island 
City 1. N 

Lennard Co atc., P. Mes 

y 4, N. J 
McMillan Industrial Corp., Brownville Avenue Plant, 
Mass 


869 Washington St., Can- 
12th St., Erie, Pa 
Kensington 


Niagora Falls, N. Y. 
Houghton Ave., Olean, 


P. O. Box 
125 Monitor St., Jersey 


ne., P. R., 3029 E. Washington St., 
ndianapolis 6, ind, 
Monaghan Co., Inc., J. J., 500 Alcott St., 
Colo 
Murray Plastics Co., 
N Y 
Mycalex 
N. J 
Shambon & Co., W. $., 11617 W 
Culver City, Calif. 


PLOTTERS—Electronic 
See also RECORDERS 
Benson-Lehner Corp., 2340 Sawtelle Ave., Los An- 


geles 64, Calif 
Electronic Associates, Inc., Long Branch, N. J 
, 808 Western Ave., Giendale, Calif 
Components Div., Fort Wayne 4, 


Denver, 


26 Cottage St., Poughkeepsie, 


Corp. of America, Clifton Bivd., Clifton, 


Jefferson Bivd., 


Librascope, Inc 
MA savox Co 
4 

Patterson Moos Div., Universal Winding Co., 
Von Wyck Expresswoy, Jomaica 18, N. Y 

Telecomputing Corp., 133 E. Santa Anita Ave., Bur 
bonk, Calif 

Vectron, Inc., 400 Main St., Waltham, Mass 


PLYWOOD—Metal-Clad 


Allied Engineering Co., 2006 Clement Ave., Alameda, 
f 
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AMERAY CORP., Route #46, Kenvil, N. J ADV 
PG. 54 

BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
32, N.Y ADV. PG. 48 

Keller Products, Inc., Manchester, N. H 

Knapp Mills, Inc., 23-15 Borden Ave., Long Island 


City 1, N.Y 

RAY-PROOF CORP., 513 W. 54th St., New York, 
N.Y ADV. PG. 97 

Ply-Woods, 226 N, LaSalle St., Chicago, 


Technica 
il 


PNEUMATIC TUBE SYSTEMS 


AIRMATIC SYSTEMS, INC., 378 Bergen Bivd., Fair- 
view, N. J ADV. PG. 171 
Grover Co., 25525 W. Eight Mile Rd., Detroit, Mich 


Lamson Co., Syracuse 1, N. Y 


POLARIZERS 


Bausch & Lomb Optical Co., 630 St. Pau! St., 
ter 2, N. ¥ 

Burton Mfg. Co., 
64 Ca ‘ 

S. A., Case Mont-Blanc 281, Geneva, Switz 

4 


urman Corp., 75 Portman Rd., New Rochelle, 


Roches 
11201 W. Pico Bivd., Los Angeles 


c te 


N.Y 


Gaertner Scientific Corp 1237 Wrightwood Ave., 
Chicese. iii 


, Cambridge 39, Mass 


POLAROGRAPHS 


nstruments, Inc., 

Great Neck, N.Y 
CAMBRIDGE INSTRUMENT CO., 
Central Terminal, New York 17, N. Y 


“0 
) 


Polaroid Corp 


380 Great Neck Rd., 


INC., 3093 Grand 
ADV. PG 
General Rodio Co., 275 Massachusetts Ave., Cam 
t ige 39, Mass 
SARGENT & CO., E. H., 4647 W. Foster Ave., Ch 
( ADV. PG. 35 
Ivan, P. O. Box 230, Pearl St., Nor 


3 ), 
Sorvall, inc., 
walk, Conn 


POTENTIOMETERS 


Ace Electronics Associates, 125 Rogers Ave., 
e 44, Mass 
Allegany Instrument Co., Inc., Cumberland, Md 
ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
. » 4, Wis ADV. PG. 4 
ctories, 6135 Magnolia Bivd., 


Somer 


B Labor Riverside, 

Calif 

nstruments, inc., 380 Great Neck Rd., 
Greot Neck, N.Y 

Bristol Co., Waterbury 20, Conn 

Burton Mfg. Co., 11201 W. Pico Bivd., los Angeles 
64, Calif 


Brinkman 


POWER SUPPLIES 





Chicago Aerial industries, inc., 1980 Hawthorne 
Ave., Melrose Park, Ii! 

Circuit instruments inc., 
Petersburg, Fla 

Clarostat Mfg. Co 

Computer instruments Corp., 
lyn, N.Y 

Dale Products, Inc., Columbus, Neb 

Daven Co., The, 191 Central Ave.,. Newark 4, N. J 

DejJur-Amsco Corp., 45-01 Northern Bivd., Long Is 
land City 1, N. J 

Edcliff instruments 
8, Calif 

Electro Measurements, inc., 
Portiand 15, Ore 

Electro-Mec Laboratory, inc., 47-51 33rd St., Long 
Island City |, N.Y 

Fairchild Comera & Instrument Corp., 
Syosset, N. Y 

Fairchild Controls Corp., 
ville, N.Y 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass 

Giannini & Co., G. M., 918 € 


1927 First Ave., S., St. 


nc., Dover, N. H. 


1964 Utica Ave., Brook- 


383 N. Foothill Bivd., Pasadena 


4312 S. E. Stork St., 


Robbins Lone, 


Potentiometer Div., Hicks 


Green St., Pasadena 
! Cal 

Gyromechanisms, inc., Halesite, N. Y 

Helipot Corr Div. of Beckman tinstrument, inc., 
916 Meridian Ave., South Pasadena, Calif 

INTERNATIONAL RESISTANCE CO., 401 N. Broad St., 
Philadelphia 8, Pa ADV. PG. Inside Front Cover 

K-F Development Co., 2606 Spring St., Redwood 
City, Calif 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa ADV. PG. 2, 3 

Librascope, inc., 808 Western Ave., 

Link Aviation, Inc Binghamton, N 

Litton Industries, Components Div., 
Rd., Beverly Hills, Calif 

Markite Corp., 155 Waverly Place, New York 14, 
N.Y 

MEASUREMENT ENGINEERING LTD., Arnprior, On- 

ADV. PG, 170 

Minneapolis-Honeywel! Regulator Co., 
Ave., S., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR 
DUSTRIAL DIV., Wayne & Windrim Aves., 
delphia 44, Pa, ADV. PG. Back Cover 

Minnesota Electronics Corp., The, 133 E. Santa Anita 
Ave., Burbonk, Calif 

Perkin-Eimer Corp., Norwalk, Conn 

Rawson Electrical Instrument Co., 
Cambridge 42, Mas 

Rubicon Co., Ridge Ave 
32, Pa 

Servotrol Co., 

Shalicross Mfg. Co., 
Pa 

Specialties, Inc., Skunks Misery Rd., Syosset, N. Y 

Stackpo'e Carbon Co., St. Marys, Pa 

Tech Laboratories, inc., Bergen & Edsall 
Palisades Park, N. J 

Technology instrument Corp., 531 Main St., Acton, 
Mass 

Tru-Ohm Products Div., Model Engineering & Mfig., 
Inc., 2800 Milwaukee Ave., Chicago 18, Ii! 

Vectron, inc., 400 Main St., Waltham, Mass 

Waters Manufacturing, inc., 4 Gordon St., Waltham 
54, Mass 

Wheelco Instruments Div 
ford, I! 

Wirt Co., 5221 Greene St., 

Wright Engineering Co., 
Pasadena |, Calif 


Phila- 
Glendale, Calif 


Y 
336 N. Foothill 


tario, Canada 


2753 Fourth 


co., IN- 
Phila 


114 Potter St., 
ot 35th St., Philadelphia 


Framingham Center, Mass 
10 Jackson Ave., Collingdole, 


Bivds., 


Barber-Colman Co., Rock 


Philadelphia 44, Pa 
180 €. California St., 


POWER PLANTS—Nuclear 


ACF industries, inc., 30 Church St., 
N.Y 

AMF ATOMICS INC., A SUB. OF AMERICAN MA- 
CHINE & FOUNDRY CO., AMF Bidg., 261 Madison 
Ave., New York 16, N. Y ADV. PG. 42 

Alco Products ne Schenectady 5, N. Y 

BABCOCK & WILCOX CO., 161 E. 42nd St., New 
York 17, N_Y ADV. PG. 8, 9 

Blaw-Knox Co Chemical Plants Div., 930 Fort 
Duquesne Bivd., Pittsburgh 22, Pa 

Catalytic Construction Co., 1528 Walnut St., 
delphia, P 

Combustion Engineering, Inc., 
New York 16, N. ¥ 

FOSTER WHEELER CORP., NUCLEAR POWER PROJECT, 
165 Broadway, New York 6, N. Y ADV, PG. 11 

GENERAL ELECTRIC CO., ATOMIC POWER EQuUIP- 
MENT DEPT 2900 Campbell Ave., Schenectady 
6,N.Y ADV. PG. 56, 135 

Gray Scientific Div., Remler Co., 
San Francisco 10, Calif 

Kidde Nuclear Laboratories, inc., Walter, 975 Stewart 
Ave., Gorden City, N. Y 

MARTIN CO., GLENN L., Baltimore, Md 
1 

Mercury Electronic Co., Box 450N, Red Bonk, N. J 

North Americon Aviation, inc., P. O. Box 309, 
Downey, Calif 

NUCLEAR DEVELOPMENT CORP. OF AMERICA, 5 New 
St., White Plains, N.Y. ADV. PG. 16 

Patterson Moos Div., Universal Winding Co., 
Yan Wyck Expressway, Jamoica 18, N.Y 

Stone & Webster Engineering Corp., 90 Broad $t., 
New York 5, N.Y 


New York 7, 


Phila 


200 Madison Ave., 


2101 Bryant St., 


ADV. PG. 
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WESTINGHOUSE ELECTRIC CORP, FP. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 2, 33 


POWER SUPPLIES—High Voltage 
(< 10 Ky) 


ACF industries, inc., 30 Church St, 
N 

Aircraft-Marine Products, Inc., Chemicals & Dielec 
trics Div., 155 Park St., Elizabethtown, Po 

American Television & Radio Co., 300 E 
St., St. Poul 1, Minn 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

Associated Research, inc., 3788 W. Belmont, Chi 


New York 7, 


Fourth 


cago, iil 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 
N.Y ADV. PG. 162 

Audio Products Corp., 
Angeles 64, Calif 

Baird Associates, inc., 33 
bridge 38, Mass 

Beta Electric Corp., 
29, N.Y 

Bogue Electric Mig 
3, N. J 

Bracke-Seib 
W., Pelham Manor, N.Y 

CHATHAM ELECTRONICS CORP., Livingston, N. | 
ADV. PG. 10 

Clegg Laboratories, inc 
Morris Township, N. J 

CONDENSER PRODUCTS CO., 140 Hamilton St., New 
Haven, Conn ADV. PG. 124 

DuMont Lobs Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J 

Eastern Precision 
Brooklyn 7, N 

Electrical & Physical Instrument Corp., 42-19 27th 
St., Long island City 1, N. Y 

ELECTRONIC MEASUREMENTS CO., INC, Lewis St 
& Maple Ave., Eatontown, N. / ADV. PG. 160 

Electronic Tube Corp., 1200 E. Mermaid Lane, Phila 
delphia 18, Pa 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Embassy Engineering Corp., 673 
York 51, N. Y 

Essex Electronics, Springfield Ave, 
N.J 


Westwood Bivd., Los 


2265 
University Rd., Cam 


New York 


333 €. 103rd &t., 


Co., 52 lowa Ave., Paterson 


X-Ray Co., Inc., 16 Pelham Bay Park 


Ridgedaie & Hanover Aves., 


Resistor Corp., 675 Barbey $!., 


Elton Ave., New 
Berkeley Heights, 


Franklin Electronics, inc., 415 Pike &1., Phile 
delphia 40, Pa 
Gray Scientific Div., 
San Francisco 10, Calif 

HAMNER ELECTRONICS CO., Box 53), 
NJ ADV. PG. 139 

Hycon Mfg, Co., 2961 E. Colorado St., 
Calif 

Industrial Instruments, inc., 
Grove, N 

Jobbins Electronics Enterprises, 771 
Menlo Park, Calif 

K-V Transformer 
bury, Conn 

Langevin Mfg. Corp., 
land City |, N.Y 

Leland instruments, Lid., 22-23 Millbank, 
minster, §. W. 1, Lendon, Englond 

Levinthal Electronic Products, 2821 Fair Oaks Ave., 
Redwood City, Calif 

Magnatran, inc., 246 Schuyler Ave 

Components Div Fort 


Bryont St., 


Remier Co., 2101 
Princeton, 
Pasadena 8, 


Cedar 


89 Commerce Rd., 
Hamilton Ave., 


20 €. Franklin St Doan 


Corp., 
47-37 Auste! Place, Long ts 


West 


Kearny, N. J 

Magnavox Co., Wayne 4, 
ind 

Magnetic Research Corp., 200 
Segundo, Calif 

Manson Labo 
ford, Conn 

Meyer & Co., 
ee 

Moloney Electric Co., 
20, Mo 

Moulic Specialties Co., 
Bloomington, til 

Noer Corp., 2301 S$. Purdue Ave 
Calif 

Nevtronic Asso 
Hill, N.Y 

New Jersey Electronics 
Kenilworth, N. J 

Northeast Scientific 
bridge 38, Moss 

Oregon Electroni« 
Portiand 15, Ore 

Patterson Moos Div., 
Van Wyck Expressway, Jamaica 18, N. Y 

Pennsylvania Testing Laboratory, Doylestown, Pa 

Perkin Engineering Corp., 345 Kansas St, El Se 
gundo, Calif 

Peschel Electronics, inc., 13 Gorden St., 
chelle, N. Y 

Piastic Capacitors, inc., 2511 
cago 47, Ill 

Precise Measurements Co., 942 
Brooklyn 23, N.Y 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted $., Chicago 21, III ADV. PG. 117 

Radio Corporation of America, Engineering Products 
Div., Camden, N, J 

Radio Sonic Corp., Sub. of Mack Trucks, Plainfield, 
N 

Raypor, inc., 7800 W. Addison St, 

Sangamo Electric Co., Springfield, | 


f Center St, EI 


ratories, 207 Greenwich Ave., Stam 


Huge, 39 W. 60th St., New York 23, 


5390 Bivcher Bivd., St. Louis 
1005 W. Washington S&S 
West Los Angeles 


ates, 87-16 1161 ., Richmend 


Corr 145 Carnegie Ave., 
Corp., 617 Concord Ave., Cam 
Mfg. Co., 2232 E. Burnside St., 
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Universal Winding Co., 


New Ro 
W. Moffat S., Chi 


Kings Highway, 


Chicago, II! 


D-55 





POWER SUPPLIES 





Scientific Garfield, 
N 

Serve Corp. of America, 2020 
Hyde Pork, N. ¥ 

Shalicross Mig. Co., 
Pa 

Sherwin instrument Co., 
25, Y. 

SPELLMAN TELEVISION CO., INC., 3029 Webster 
Ave., Bronx 67, N.Y ADV. PG. 157 

Telechrome, inc., 88 Merrick Rd., Amityville, N, Y 

Telectro industries Corp., 35-16 37th St., Long Is- 
land City 1, N.Y 

Thordarson-Melssner Mig. Dive., Mt. Carmel, til 

rr _ Corp., 19 E. 48th St., New York 
17, 

uabeioedh % Ray Corp., 
cago 22, III. 

Vibration Research Lobs., Inc., 
ahoe, N. 

VICTOREEN 
Cleveland 3, Ohile 

Western Precipitatior 
Los Angeles 15, Collf 

Winder Alrcraft Corp., 
2397, Lakeland, Fia 


POWER SUPPLIES—-High Voltage 
(1-10 Kv) 


ACF Industries, Inc.. 30 Church St 
N.Y 


Electric, 107-119 Monroe St., 


Jericho Turnpike, New 


10 Jackson Ave., Collingdale, 


2875 Broadway, New York 


1140 N. Western Ave., Chi- 


97 Loke Ave., Tuck- 


Y. 

INSTRUMENT CO., 5806 Hough Ave., 
ADV. PG. 123 
Corp., 1004 W. Ninth &t., 


Lakeland Div., P. O. Box 


New York 7, 


Aircraft-Marine Products, inc., Chemical & Dielectrics 
Div., 155 Park St., Elizobethtown, Pa 

American Television & Radio Ce., JOO E 
St, Poul 1, Minn 

ANTON ELECTRONIC LABS., INC., 1226-38 
Ave., Brooklyn 37, N.Y ADV. PG. 180 

Associated Research, Inc., 3788 W. Belmont, Chi 
cago, til 

Atias Engineering Co., 3 
Mass 

Audio Products Corp., 
Angeles 64, Calif 

Baird Associates, Inc., 
38, Mass 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 
142 

Beta Electric Corp., 


Fourth St., 


Flushing 


Edgewood Si., Roxbury, 


2265 Westwood Bivd., Los 


33 University Rd., Cambridge 


333 E. 103rd St., New York 29, 


N_Y 

BEVA LABORATORY, 1440 Olden Ave., Ext., Trenton 
9,N.4 ADV. PG. 133 

Bogue Electric Mig. Co., 52 lowa Ave., Paterson 3 
wee Me 

Bracke-Selb X-Ray Co., Inc 
W., Pelham Manor, N. Y 

Buck Engineering Co., Inc 
hold, N. J 

CHATHAM ELECTRONICS CORP., Liv 
ADV, PG. 10 

Cinema-Television Ltd, 
5. E. 26, Engiand 

CONDENSER PRODUCTS CO., 140 Hamilton St 
Haven, Conn ADV. PG. 124 

Cook Electric Co., 2700 Southport Ave., Ch 
i 

Curtiss-Wright 
N 


16 Pelham Bay Pork 
37-41 Marcy St Free 
ngston, N. J 
Worsley Bridge Rd., London 
New 
cago 14, 
Carlstodt 


Corp., Electronics Div 


J 
DETECTOLAB, 


INC., 6544 N 
ADV. PG. 89 
250 N 


Sheridan Rd., Chicago 
26, II 

Dressen-Barnes Corp., 
, Call 

DuMont Labs., Inc., Allen B., 760 Bloomfield Ave., 
Cliften, N. J 

Eastern Precision 
Brooklyn 7, N 

Electronic Engineering Co of California, 180 § 
Alvarado St., Los Angeles, Calif 

ELECTRONIC MEASUREMENTS CO., INC., Lewis St 
& Maple Ave., Eatontown, N. J ADV. PG. 160 

Electronic Tube Corp 1200 E. Mermaid Lane, Phila 
deiphia 18, Pa 

Embassy Engineering Cor 673 
York 51, N.Y 

Essex Electronics, 


Vinedo Ave., Pasadena 


Resistor Corp., 675 Barbey Si 


« 


Elton Ave New 


Springfield Ave., Berkeley Heights 


Falk & Co., lid., M., 5 Victoria $t., London, S$. W 
1, Engiond 

Fluke Mig. Co., tnx John, 1111 W. Nickerson St 
Seattle 99, Wash 

FURST ELECTRONICS, INC I330-A WwW. I 
Ave., Chicago 25, II! ADV. PG. 146 

Groy Scientific Div., Remier Co 2101 
San Francisco 10, Collf 

Harper Engineering Co., 
Monica, Colif 

Industrial Instruments, tn 
Grove, N 

Jobbins Electronics Enterprises 
Menlo Park, Calif 

K-V Transformer Corp., 20 FE. Fr 
Conn 

KEPCO LABS., 13! 
ADV, PG. 13 

Langevin Mfg. Corp., 47 
land City 1, N. Y 

Lawn Electronics Co 


Iwrence 
Bryont St, 
2330 Michloan Ave Santa 


, 89 Commerce Rd., Cedar 


38 Sanford Ave 
17 Austell P 


» ©. Freehold Rd Freehold 
N 

lee Electric & Mig. Co 
Angeles 39, Calif 

Leland Instruments, Ltd 22-2 Milibenk. London 
Westminster, $5. W. 1, € 


D-56 


2806 Clearwoter St., Los 


ngland 


Levinthal Electronic Products, 2821 Fair Ooks Ave., 
Redwood City, Calif. 
Magnetic Research Corp., 
Segundo, Calif 
Manson Laboratories, 
Conn 

Mercury Electronic Co., 

Moloney Electric Co., 
20, Mo 

Mount Sopris 
Boulder, Colo 

Neutronic Associates, 87-16 
Hill, N. Y, 

New Jersey Electronics Corp., 
Kenilworth, N; J 

Northeast Scientific Corp., 
bridge 38, Mass. 

Oregon Electronic Mig. Co., 
Portiand 15, Ore. 

Orthe Filter Corp., 
N. J, 

Patterson Moos Div., Universal Winding . 90-28 
Van Wyck Expressway, Jamaica 18, 

Pennsylvania Testing Laboratory, * ar al Pa 

Perkin Engineering Corp., 345 Kansos St., El Se- 
gundo, Calif 

Peschel Electronics, inc., 13 
Rochelle, N.Y. 

Plastic Capacitors, inc., 2511 
cago 47, til, 

Precise Measurements Co., 
Brooklyn 23, N. Y. 

Press Wireless Laboratories, inc., 25 Prospect Place, 
West Newton 65, Mass 

RADIATION COUNTER LABS., INC., 
St., Skokie, ili. ADV, PG "25 

RADIATION INSTRUMENT co., P. O. Box 733, Silver 
Spring, Md ADV. PG 170 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
5S. Halsted St., Chicago 21, til. ADV. PG, 117 

Radio Sonic Corp., Sub. of Mack Trucks, Plainfield, 
N 

Roypar, inc., 

Scientific Specialties 
Brighton 35, Mass 

Servo Corp. of America, 2020 Jericho Turnpike, 
Hyde Park, N. Y 

Shallcross Mfg. Co., 
Pa 

Sherwin Instrument Co., 2875 Broadway, 

Y 


25,N 

SPINCO MFG. CO., INC., 2632-36 W. Cumberland 
St., Philadeiphia 32, Pa ADV. PG. 177 

Standard Electronics Corp., 285 Emmett St., 
5, W. 3 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbonk, Calif. ADV, PG. 114 

TECHNICAL MEASUREMENT CORP., 
New Haven, Conn. ADV. PG. 49 

Telectro industries Corp., 35-16 37th St., 
land City 1, N, 

Televiso Corp. - i415 Golf Rd., Des Piainas, |i! 

Thordarson-Meissner Mfg. Divs., Mt. Carmel, Ii! 

Tracerlab, Inc., 130 High St., Boston 10, Mass 

Trott - -prcrcaee Co., 27 Gorham St., Rochester 5 
N 

ms F Atomics Corp., 19 E. 48th St., 
17, N 

Universal Electronics Co., 
Monica, Calif. 

Universal X-Ray Corp., 
cago 22, III 

Varo Mfg. Co., 
Texas 

Vibration Research Labs., Inc., 97 Lake Ave., Tuck 
ahoe, N. Y 

VICTOREEN 
Cleveland 3, Ohio. 

Winder Aircraft Corp., 
2397, Lakeland, Fila. 


POWER SUPPLIES—High Voltage, 
Regulated 


ACF industries, Inc., 
N_Y 

Acme Telectronix Div., NEA Service, inc., W. Th 
& Lakeside, Cleveland 13, Ohio 

Aerovox Corp., 740 Belleville Ave., 
Mass 

American baring & Radio Co 
St. Paul 1, Min 

ANTON ELECTRONIC LABS., INC., 1224-3 ushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

Associated Specialties Co., 1751 Main St 


200 E. Center Si., EI 


207 Greenwich Ave., Stamford, 


Box 450N, Red Bank, N. J. 
5390 Bircher Sivd., St. Louis 


instrument Corp., 1320 Pearl St., 


116th St., Richmond 
345 Carnegie Ave., 
617 Concord Ave., Cam- 
2232 E. Burnside St., 


198 Alblon Ave., Paterson 2, 


Garden St., New 
W. Moffat St., Ch 
942 Kings Highwoy, 


5122 W. Grove 


Chicago, II! 
& Union Sts., 


7800 W. Addison St., 
Corp., Snow 


New 


10 Jackson Ave., Collingdale, 


New York 
Newark 


140 State St., 


Long Is 


New York 


1720 22nd St., Santa 


1140 N. Western Ave., Chi 


inc., 2201 Walnut St., Garland, 


INSTRUMENT CO., 5806 Hough Ave., 
ADV. PG. 123 
Lakeland Div., P, O. Box 


30 Church St., New York 


New Bedford 


300 E. Fourth St., 


Orefield 


] 

ATOMIC CENTER, THE, 489 Fifth Ave New York 
17, N.Y ADV. PG. 142 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave 
Cambridge 39, Mass ADV. PG. Inside Back Cove 

Audio Products Corp., 2265 Westwood Bivd Los 
Angeles 64, Calif 

Baird Associates, Inc., 33 
38, Moss 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC, 
200 Wright Ave., Richmond, Calif ADV. PG 
142 

Beta Electric Corp., 
N. Y 

BEVA LABORATORY, 1440 Olden Ave., Ext., 
9,N. J. ADV, PG. 133 

Bogue Electric Mfg. Co 52 ‘owo Ave 
LN J 


University Rd., Cambridge 


333 E. 103rd St., New York 29 
Trenton 


Poterson 


1955-1956 DIRECTORY of 


Browning Leborotories, inc., 750 Main St., Win- 
chester, Mass 

Buck "we Co., Inc 
hold, J 

CHATMAs + eee corr., 
ADV. PG 


37-41 Marcy St., Free- 


Livingston, N. J. 

Cinema- a lid., 
S. E. 26, England 

Clegg Laboratories, inc., 
Morris Township, N. J. 

Computing Devices of Canada Ltd., 
Ottewo 4, Ontario, Canoda 

CONDENSER PRODUCTS CO., 140 Hamilton St., 
Haven, Conn. ADV. PG. 124 

Curtiss-Wright Co., Electronics Div., Carlstadt, N. J. 

DETECTOLAB, INC., 6544 N. Sheridan Rd., Chicago 
26, Ill, ADV. PG. 89 

Devtron Engineering, 1 Winslow St., 
Calif, 

Douglas Radic Labs., 176 Norfolk Ave., 
Mass. 

Dressen-Barnes Corp., 250 N. Vinedo Ave., Pasadena 
8, Calif. 

Eastern Precision Resistor 
Brooklyn 7, N 

Eberline Instrument Div. 
gineering Co., Inc., P. O. Box 279, 
N 


Worsley Bridge Rd., London, 


Ridgedale & Hanover Aves., 
P. O. Box 508, 


New 


Redwood City, 


Boston 19, 


Corp., 675 Barbey St., 

of Reynolds Electric & En- 

2 Santa Fe, 

M 

Electrical & Physical instrument Corp., 
St., Long Island City 1, N, Y. 

Electronic Engineering Co. of California, 
Alvarado St., Los Angeles, Calif. 

ELECTRONIC MEASUREMENTS CO., INC., Lewis St. 
& Maple Ave., Eatontown, M. J. ADV. PG. 160 

Electronic Tube Corp., 1200 E. Mermaid Lane, Phiia- 
delphia 18, Pa 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Embassy Engineering Corp., 673 Elton Ave., 
York, 51 N.Y 

Falk & Co., Lid., M., 
1, England 

Federal Telephone & Radio Co., 
tional Telephone & Telegraph Corp., 
land Rd., Clifton, N. J 

Fluke Mfg. Co., Inc., John, 
Seattle 99, Wash. 

Franklin Electronics, Inc., 
delphia 40, Pa. 

FURST ELECTRONICS, INC., 3330-A W 
Ave., Chicago 25, ili. ADV. PG. 146 

General Magnetics, Inc., 135 Bloomfield Ave., 
field, N. J 

General Nuclear Corp., 550 Fifth Ave 


42-19 27th 


180 S. 


New 


5 Victoria St., London S. W. 
A Div. of interna- 
100 Kings- 


1111 W. Nickerson St., 


415 W. Pike St., Phila- 


Lowrence 
Bloom- 


, New York 
26, N. Y 

HAMNER ELECTRONICS CO., Box 531, 
N. J. ADV, PG. 139 

Heath Co., Benton Harbor, Mic 

Hycon Mfg. Co., 2961 E. 
8, Calif, 

Jobbins Electronics Enterprises, 771 
Menlo Park, Calif 

Kay Lab, 5725 Kearney Villa Rd., 
Diego 12, Calif 

KEPCO LABS., 131 
ADV. PG. 13 

Krohn-Hite Instrument Co., 
Cambridge 39, Mass. 

Lambda Electronics Corp., 
Corona, N. Y. 

Langevin Mfg. Corp., 
and City 1, N.Y 

Electronics Co., E 


Princeton, 


a St., Pasedena 


Hamilton Ave., 
P. O. Box 16, San 
~38 Sanford Ave., Flushing, N. Y. 
580 Massachusetts Ave., 
103-02 Northern Bivd., 


47-37 Austel Place, Long Is- 


lawn Freehold Rd., Freehold, 
N 

Lee Electric & Mfg. Co., 
Angeles 39, Calif 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
delohia 44, Pa. ADV. PG. 2,3 

Lelond instruments, Ltd., 22-23 Millbank, 
minster, $. W. 1, London, England 

Levinthal Electronic Products, 2821 Fair Oaks Ave., 
Redwood City, Calif 

Mcintosh Lab., Inc., 
N.Y 

Magnavox Co., 
Ind 

Magnetic Research Corp., 
Segundo, Calif 

Manson Laboratories, 
ford, Conn 

Matthew Laboratories, 
kers 2, N.Y 

Mercury Electronic Co., Box 450N, Red Bank, N. J 

Mid-Century Instrumatic Corp., 611 Broadway, New 
York 12, N 

Moloney Electric Co., 
20, Mo 

Moulic Specialties Co., 
Bloomington, Ill 

Naer Corp., 2301 S$. Purdue Ave., 
Calif 

Nevtronic Associates, 
Hill, N.Y 

New Jersey Electronics Corp., 
Kenilworth, N 

Northeast Scientific Corp., 
bridge 38, Moss 

ear Research Corp Southamoto 

Oregon Electronic Mfg. Co 2232 E. Burnside St., 

Portiand 15, Ore 

rtho Filter Corp., 


2806 Clearwater St., Los 
Phila- 
West- 
320 Woter St., Binghamton, 
Components Div., Fort Wayne 4, 
200 E. Center St., El 
207 Greenwich Ave., Stam- 


345 Nepperhan Ave., Yon- 


5390 Bircher Bivd., St. Louis 


1005 W. Washington St., 


West Los Angeles, 


87~16 116th St., Richmond 


345 Carnegle Ave 


617 Concord Ave Cam- 


198 Albion Ave Paterson 2, 


N. J 
PATERSON RESEARCH CO., 132 Beckwith Ave 
Paterson 3, N. J ADV. PG. 144 
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NUCLEAR AND ALLIED PRODUCTS 


Perkin Engineering Cerp., 345 Kansos St., El Se- 
gundo, Calif. 
Pesche! Electronics, inc., 
chelle, N. Y. 
Phoenix Precision Instrument Co., 
St., Philadelphia, Pa. 
Plastic Capacitors, inc., 
cago 47, ill 
Pol ytechnic Research & Development Co., Inc., 202 
Tillary St., Brooklyn 1, N. Y 
Power Equipment Co., 5740 E 
34, Mich 
Precise Development Corp., 
Y 


side, N 
Ce., 


Precise Measurements 
Brooklyn 23, N.Y. 

RS Electronics Corp., 435 Portage Ave., P. O. Box 
368, Station A, Palo Alto, Calif 

RADIATION COUNTER LABS., INC., 
St., Skokie, Il. ADV PG. 25 

RADIATION INSTRUMENT a= P.O. Box 733, Silver 
Spring, Md ADV. PG. 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ili. ADV PG. 117 

Radio Sonic Corp., Sub. of Mack Trucks, Plainfield, 
N J 

Raypor, Inc., 7800 W. Addison St., Chicago, Ii! 

Engineering Corp., 330 S$. Fair Ooks Ave., 

Pasadena, Calif 

h Specialties Co., 
‘ 


13 Garden St., New Ro- 
3803-05 N. 5th 


2511 W. Moffat St., Chi- 


Nevada St., Detroit 


2 Neil Court, Ocean- 


942 Kings Highway, 


5122 W. Grove 


Resde! 


Resear 1148 Walnut St., Berkeley 
Electric Co., Springfield, |! 
Electric, 107-119 Monroe St., 


Sangamo 
Scientific 
N.J 
Scientific Specialties 
Brighton 35, Mass 
Servomechanisms, inc., 

N.Y 
ss Mfg. Co., 


Garfield, 


Corp., Snow & Union Sts., 


625 Main St., Westbury, 


10 Jackson Ave., Collingdale, 


Instrument Co., 2875 Broadway, New York 

25, N. Y, 

Sorensen & Co., inc., 375 Fairfield Ave., Stamford, 

SPELLMAN TELEVISION CO., INC., 3029 Webster 
Ave., Bronx 67, N. Y ADV. PG. 157 

SPINCO MFG. CO., INC., 2632-36 W. Cumberland 
St., Philadelphia 32, Pa. ADV. PG. 177 

Standard Electronics Corp., 285 Emmett St., 
5 N. J 

Standard Electronics 
Ave., New York 21, 

TECHNICAL ASSOCIATES, 
Burbank, Calif ADV. PG. 114 

TECHNICAL MEASUREMENT CORP., 
New Hoven, Conn ADV. PG. 49 

Technical Operations, inc., 6 Schouler Court, 
ton 74, Mass 

Thordarson- Meissner Mfg. Divs., Mt. Carmel, Ili 

Tracerlab, Inc., 130 High St., Boston 10, Mass 

Trott Electronics Co., 27 Gorham St., Rochester 5, 
r 


Nework 
7+ Corp., 2 East End 
ms, 140 W. Providencia Ave., 
140 State St., 


Arling 


New York 


versal Atomics Corp., 19 E. 48th St., 
, a2 

versal 
Monica, 
n versal 


Electronics 1720 Senta 
Calif 


x ony Corp., 


Co., 22nd St., 

1140 N. Western Ave, Chi 
190 22 

Vibration aid Labs., Inc., 97 Lake Ave., 
hoe N y 


Tuck- 


ckers Electric Division 
St., St. Louis 3, Mo 
VICTOREEN INSTRUMENT CO., 5806 
Cleveland 3, Ohio. ADV PG. 123 
WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pa ADV. °G 3 33 
Corp., Lakeland Div., P. O. Box 
Lokeland, Fia 


Vickers, Inc., 1840 Locust 


Hough Ave., 


Winder Aircraft 


, 


POWER SUPPLIES—Low Voltage 
(O—1,000 volts) 


ACF industries, Inc., 30 Church St., 


N.Y 


New York 7, 


Acme Telectronix Div., NEA Service, inc w 
& Lakeside, Cleveland 13, Ohio 

ACOUSTICA ASSOCIATES, INC., Shore Rd, 
“ i Landing, N. Y ‘ADV PG. 166 

Air Associates, inc., Electronic Equipment Div., 511 
Joyce St., Orange, N. J 

Airmec, Ltd., High Wycombe, 
end 

Alco Electronics Mfg. Co., 
Mos 

American Chronoscope Corp., 

aN Y 
American router © Gaile Ce., JOO E 


Third 


Glen 


Buckinhamshire, Eng 


3 Wolcott Ave 


Lowrence, 
316 W. First St., Mt 
Fourth St., 


ANT TON. ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 180 
Arga Division Beckman Instruments inc., 220 
South Pasadena, Calif 
Associated Engineering Corp. of Boston, 65 Kent St., 
Brookline 46, Mass 
Associated Missile Products Corp 
Pomona, Ca 
Atlas - gineering Co., 
M 
ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
ridge 84 Mass ADV. PG. Inside Bock Cover 
ducts p., 2265 Westwood 


Angeles 64, Col f 


Pasadena Ave 


2709 N. Garey, 


3 Edgewood St., Roxbury, 


Bivd Los 


POWER SUPPLIES 





Automatic Electrix 
Chicago 7, 

Baird Associates, inc., 
bridge 38, Mass 

BERKELEY DIV. OF BECKMAN INSTRUMENTS, 
2200 Wright Ave., Richmond, Calif. ADV 
142 

Beta Electric Corp., 333 E 


Sales Corp., 1033 Van Buren $t., 


33 University Rd., Com- 


be > 
PG. 


103rd St., New York 29, 
N.Y 

BEVA LABORATORY, 1640 Olden Ave., Ext., 
9,N. J. ADV. PG. 133 

Bill Jack Scientific instrument Co., 
Solana Beach, Calif 

Bogue Electric Mfg. Co., 


Trenton 
P. O. Box C-39, 


52 lowa Ave., Paterson 3, 


Browning Laboratories, inc., 750 Main St., Win- 
chester, Mass 
Buck Engineering Co., 
hold, N. J 
CHATHAM ELECTRONICS CORP., 
ADV. PG. 10 
Cinema-Television Ltd., 
S. E. 26, England 
Computing Devices of Canada ttd., 
Ottawa 4, Ontario, Canoda 
CONDENSER PRODUCTS CO., 140 Hamilton St., 
Haven, Conn ADV. PG. 124 
Cornell-Dubilier Electric Corp., South Plainfield, N. J 
Cubic Corp 2841 Canon St., San Diego 6, Colif 
Curtiss-Wright Corp., Electronics Div., Carlstadt, 
N. J 
Deltron, In« 
Devtron Eng 
Calif 
Douglas Radio Labs., 
Mass 
Dressen-Barnes Corp., 250 N. Vinedo Ave., 
8, Calif 
Eastern Precision 
Brooklyn 7, N 
Eberline instrument Div 
gineering Co., Inc., P. O. Box 
N. mM 
Eicor, Inc., 1501 
Electro Products 
Chicago 6, III 
Electro-Pulse, inc., 
Calif 


Electron 


Inc., 37-41 Marcy St., Free- 
Livingston, N. J. 
Worsley Bridge Rd., London, 
P. O. Box 508, 


New 


Box 192 
neering, 1 


Glenside, Pa 

Winslow St., Redwood City, 
176 Norfolk Ave., Boston 19, 
Pasadena 
675 Barbey St., 


Resistor Corp., 


of Reynolds Electric & En 
279, Santa Fe, 


Chicago 7, Iii 
N. Ravenswood, 


W. Congress St., 

Labs., Inc., 4501 

11811 Mojor St., Culver City, 

Associates, Inc., Long Branch, N. J 

Electronic Engineering Co. of California, 180 §$ 
Alvarado St., Los Angeles, Calif 

ELECTRONIC MEASUREMENTS CO, INC., Lewis St 
& Maple Ave., Eatontown, N. J ADV. PG. 160 

Electronic Research Associates, inc., 67 E. Contre 
St., Nutley, N 

Electronic Tube Corp., 
deiphia 18, Pa 

Fluke Mfg. Co., Inc 
Seattie 99, Wash 

FURST ELECTRONICS, INC., 3330-A W 
Ave., Chicago 25, II ADV. PG. 146 

General Magnetics, inc., 135 Bloomfield Ave., 
field, N. J 

General Nucleor Co., 
wood 27, Calif 

General Nuclear 
26,N_Y 

General Radio Co., 
bridge 39, Mass 

HAMNER ELECTRONICS CO., Box 531, 
NJ ADV. PG. 139 

Harper Engineering Co., 
Monica, Calif 

Heath Co., Benton Harbor, 
ndustrial Electronics, inc., 
10, Mich 

Industrial instruments, Inc 
Grove, N. J 

Inet Div. of Leach Corp., 
Angeles 58, Calif 

Research Associates, 
Ave., Santa Monica, Calif 

Jobbins Electronics Enterprises, 771 
Menlo Park, Calif 

K-V Transformer Corp., 
Conr 

Kahn & Co 

Kay lob, 5725 


San Diego 12 


1200 E. Mermaid Lane, Phila- 


John, 1111 W. Nickerson St., 


lawrence 
Bloom 


4957 Hollywood Bivd., Holly 


Corp., 550 Fifth Ave., New York 


275 Massachusetts Ave., Com 


Princeton, 


2330 Michigan Ave., Santa 
Mich 
8060 Wheeler St., Detroit 


, 89 Commerce Rd, Cedar 


4441 Senta Fe Ave Los 


2221 Warwick 


nternational 
Hamilton Ave 


20 E. Franklin St., Danbury, 

541 Windsor St.. 
Kearney Villa Wd, P. O 
Calif 


Hortford 1,,Conn 
Box 16, 
Keithley ‘inctruments, 3868 Carnegie Ave., Cleve 
land, Ohlo 
KEPCO LABS., 13! 
ADV. PG. 13 
Krohn-Hite Inet 
Cambridge 39, 
Lambda Electronics 
Corona 68, N. Y 
Langevin Mfg. Corp., 47-37 Austel 
land City 1, N_Y 
Electronics Co., E 


38 Sanford Ave., Flushing, N. Y 
rument Co., 
Mass 

Corp., 


580 Mossachusetts Ave., 


03-02 Northern Bivd., 


Piace, Long Is 


Lawn Freehold Rd Freehold, 
N. J 
lear, In 
Calif 
Lee Electric & 9g. Co., 

Angeles 39, Calif 
LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila 
delphia 44, Pa ADV. PG. 2,3 
Leland Instruments, Ltd., 22--23 Milibonk, 
Westminster, 5. W. 1, England 
McColpin-Christie Corp., 3410 W. 67th St, Los 
Angeles 43, Calif 
Mcintosh Lob., Inc., 320 
N 


3171 S. Bundy Drive, los Angeles 34, 


2806 Clearwater St, Los 


London 


Woter St., Binghamton, 
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Manson Laborotories, 207 Greenwich Ave., Stamford, 


enn 
MAGNETIC AMPLIFIERS, INC., 632 Tinton Ave 
New York 55, N. Y ADY. PG. 136 
Magnetic Research Corp., 200 E. Center St., El Se 
gundo, Colif 
Maliory & Co., Inc., P. ® 
Indianapolis 6, Ind 
a Laboratories, 345 Nepperhan Ave., 
2, Y 


3029 E. Washington St., 
Yonkers 


PR 3. Electronic Co., Box 450N, Red Bonk, N. J 

Mid-Century instrumatic Corp., 611 Broodwoy, New 
York 12, N.Y. 

Midwestern instruments, 
Okle 

Millen Mfg. Co., 


4ist & Sheridan Rd 


Tulsa, 


James, 150 Exchange St., Maiden, 


Mots 
Model Rectifier Corp., 557 Rogers Ave., Brooklyn 25, 


Moloney Electric Co., 5390 Bircher Bivd., St. Louis 
20, Mo 
New Jersey Electronics 
Kenilworth, N. J 
New York Tronsformer Co., inc 
N 
Northeast Scientific 
bridge 38, Mass 
Oregon Electronic 
Portiand 15, Ore 
Ortho Filter Corp., 
N. J 
Poraplegics Mfg. Co., Inc., 
Franklin Pork, ttl 
PATERSON RESEARCH CO., 132 Beckwith Ave, 
Paterson 3, N. J ADV. PG. 144 
Pennsylvania Testing Laboratory, Doylestown, Pa 
Perkin Engineering Corp., 345 Kansas 5S! Ei Se 
gundo, Calif 
Pesche! Electronics, inc., 
chelle, N.Y 
Precision instrument Co., 
, Philadelphia, Po 
Plastic Capacitors, inc., 
cago 47, til 
Polarad Electronics Corp., 43-20 34th 5S! long Is 
land City 1, N.Y 
Polytechnic Research & Development Co., inc., 202 
Tillary St., Brooklyn 1, N, Y 
Precise Development Corp., 2 
side, N.Y 
Precise Measurements Co., 942 
Brooklyn 23, N.Y 
Press Wireless Laboratories, inc., 
West Newton 65, Mass 
RS Electronics Corp., 435 Portage Ave., P >) Bex 
368, Station A, Palo Alte, Calif 
RADIATION COUNTER LABS., INC, 
St., Skokie, ii! ADV PG 25 
RADIATION INSTRUMENT CO., P. O. Box 733, 
Spring, Md., ADV. PG 170 
RADIATION INSTRUMENT DEVELOPMENT LAB, 5737 
S$. Halsted $1., Chicago 21, II! ADV. PG. 117 
Radio Corporation of America, Engineering Products 
Div., Camden, N. J 
Radio Senic Corp., Sub 
N.J 
Raypar, inc 7800 W. Addison St 
Raytheon Mfg. Co., Equipment Sales Div i 
St., Waltham 54, Mass 
Red Bank Division, Bendix 
town, N. J 
Research Specialities Co., 
7, Calif 
Sonford Miller Co, 691 
N.Y 
Scientific Specialties 
Brighton 35, Mas 
Servo-Tek Products 
thorne, N. J 
Shasta Div, of 
Wright Ave., 
Sherwin instrument Co., 
25,N.Y7 
Sola Electric Co., 


Corp., 345 Carnegie Ave., 


Third Ave., Alpha, 


Corp., 617 Concord Ave., Cam 


Mig. Co., 2232 E. Burnside St., 


Paterson 2, 


198 Albion Ave., 


10068 Franklin Ave., 


13 Garden % New Ro 


3803-05 WN. 5th 


2511 W. Moffat SI Chi 


Neil Court, Ocean 


Kings Highway 


25 Prospect Place 


5122 W. Grove 


Silver 


of Mack Trucks, Plainfield, 

Chicago, |i! 

10 River 
Eaton 


Aviation Corp 


1148 Walnut 5t., 


Berkeley 


Bedford Ave Brooklyn 4 


Cort Snow & Union Ste., 


Corp 1086 Gofle Rd How 


Beckman Instruments ne 2200 
Richmond, Calif 
2875 York 


Broadway, New 


4633 W. léth $., Chicage 50 


375 Fairfield Ave., Stamford, 


Standard Electronics Cort 285 Emmett St., Newark 
. J 

Stephens Mig. Corp., 8538 Werner Drive, Culver City, 
Cali 

TECHNICAL MEASUREMENT CORP, 140 
New Hoven, ADV. PG. 49 

Telectro industries Corp., 35-16 37th S., 
land City 1, N.Y 

TELETRONICS LABORATORY, INC, 
Westbury, N Y ADV. PG 44 

Tel-instrument Co., 728 Gorden St., Corlstadt, NJ 

Thordarson-Melsener Mig. Divs., Mt. Carmel, iil 

Tracerlab, inc., 130 High St., Boston 10, Moss 

Trio Laboratories, inc., 3293 Seaford Ave., Wantagh, 
N.Y 

Trott Electronics Co., 
N.Y 

United Mfg. Co., Div. of W. IL 
Holg St., Hamden 14, Conn 

Universal Atomics Corp., 19 € 
17, N.Y 

Universal Electronica Co., 720 
Monica, Calif 

Universal X-Ray Ceorp., 
cago 27, II! 

Voro Mig. Co Inc., 2201 
Texos 


State S., 
Conn 


Long is 


54 Kinkel S., 


‘ 
Rochester 5, 


27 Gerham S%., 

Maxson Corp 4) 
48th St., New York 
22nd St., Santa 


1140 N. Western Ave Chi 


Wainut St., Geriand, 


D-57 





POWER SUPPLIES 





Vibration Research Lobs., Inc., 97 Lake Ave., Tuck 
ahoe, N.Y 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohie ADV. PG. 123 

Wickes Engineering & Construction Co., 
Ave., Camden 4, N. J 

Winder Aircraft 
2397, Lakelond, Fle 


12th & Ferry 


Corp Lakeland Div., P. O. Box 


POWER SUPPLIES—Nuclear 


See BATTERIES 


PREAMPLIFIERS 


ACF 
N 

Acme Telectronix Div., NEA Service, Inc., W 
& Lokeside, Cleveland 13, Ohie 

Aerovox Corp., 740 Belleville Ave., 
Moss 

Allied Radio Corp., 
80, tii 

American Electronic Lobor 
Philadelphia 6, Pa 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. ¥ ADV, PG. 180 

a Missile Products Corp., 2709 N 
Pomona, Calif 

ATOMIC CENTER, THE, 489 
17,N_Y ADV. PG. 162 

ATOMIC INSTRUMENT CO., 
Cambridge 84, Mass 
Cover 

Audio Products Corp., 2265 
Angeles 64, Calif 

Avion instrument Corp., Div. of 
Foundry Co., 295 


Industries, inc., 30 Church St., New York 7, 


Third 


New Bedford, 


100 N. Western Ave., Chicago 


atories, inc., 641 Arch St., 


Gorey, 


Fifth Ave., New York 
84 Massachusetts Ave., 
ADV. PG. Inside Bock 


Westwood Bivd., Los 


Americon Cor & 


State Highway 717, Paramus, 


& Williamson, 235 Fairfield Ave., 
Darby, Pa 

BERKELEY DiV. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif ADV. PG 


Upper 
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GEVA LABORATORY, 1440 Olden Ave., Ext., 
9,N. J. ADV. PG, 133 

Bill Jack Scientific instrument Co., P. O. Box 
Solana Beach, Calif 

Bogen Co., Inc., David, 29 Ninth Ave., 
14, N. Y, 
Caltron Co., 
Calif 
Centralab 
Keefe Ave., 

Clegg Laboratories, Inc., 
Morris Township, N. J 

Collins Radio Co., Cedar Rapids, towa 

Cook Electric Co., 2700 Southport Ave., Ch 
mW 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, Ill. ADV. PG. 89 

Doelcam Div. of Minneapolls-Honeywel! 
diers Field Rd., Boston 35, Moss 

Devitron Engineering, | Winslow St 
Calif 

Donner Scientific Co., 
10, Calif 

DuMont Labs., Inc., 
Cliften, N. J 

Eberline instrument Div. of Reynolds Electric & En 
gineering Co., inc., P. O. Box 279, Santa Fe 
N. M : 

Electronic Engineering ¢ of Califor 180 § 
Alvarado St., los Angeles, Calif 

Electronic Research Associates, Inc 67 € 
St., Nutley, N. J 

Electronic Tube Corr 
delphia 18, Pa 

Elmes Engineering Div. of American 
1150 Tennessee Ave., Ci 

EL-TRONICS, INC., Sth & 
23, Pa ADV. PG. 99 

FURST ELECTRONICS, INC 1330-A W 
Ave., Chicago 25, II! ADV. PG. 144 

Gray Scientific Div., Remier Co 71 Bryant St 
San Francisco 10, Calif 

Guiton Mfg. Corp., Durham Ave., Metuche N. J 

HAMNER ELECTRONICS CO., Box 53! 
N. J. ADV. PG. 139 

Harper Engineering Co 
Monica, Calif 

industrial Control Co., 
Wyandanch, N. Y 

Industrial Test Equipment Co., 
York 3,N. Y 

Isotope Developments, Lid., Finsbury Povement H 
120 Moorgate, London &. C. 2, Enaiand 

Kearfutt Co., inc., 14844 Oxnord St Van N 
Cali 

Keithley Instruments, 
Ohio 

Langevin Mfg. Corp., 47-37 
land City 1, N.Y 

LEEDS & NORTHRUP CO., 4970 Stenton Ave 
deiphia 44, Pa ADV. PG. 2, 3 

Leland Instruments, Lid., 22-23 Millbank 
Westminster, S&S. W. |, England 

Magnavox Co., Components Div., Fort Wayne 4, Ind 

Moulic Speciaities Co., 1005 W. Washington St 
Bloomington, |i! 

Newcomb Audio Products Co., 6824 
Hollywood 38, Calif 


D-58 


Trenton 
C-39, 
York 


New 


1406 S. Hobart Bivd., Los Angeles 6, 


900 E 


Division of Globe-Union, Inc., 
Milwaukee |, Wis 

Ridgedale & Hanover Aves., 
cago 14, 
Chicago 
1400 Sol 
Redwood City, 
2829 


Seventh St., Berkeley 


Allen B., 760 Bloomfield Ave 


Centre 
1200 E. Mermaid Lone, Phila 
Stee! Foundries 


cinnati 29, Ohio 


Noble Sts Philadelphia 


lLowrence 


2330 Michigon Ave 


Straight Path & Arlington Ave 


55 E. 11th St.. Ne 


38268 Carnegie Ave ¢ 
Austel Place, Long Is 


Phila 


london, 


Lexington Ave 


NUCLEAR MEASUREMENTS CORP, 2460 N. Arlington 
Ave., indianapolis 18, ind. ADV, PG. 126 

Poraplegics Mfg. Co., Inc., 10068 Franklin 
Franklin Pork, Ill. 

Phoenix Precision Instrument Co., 
St., Philadelphia, Pa 

Photron Instrument Co., 
2, Ohio 

Plastics & Electronics Co., 
falo 8, N. Y. 

Precise Development 
side, N. ¥ 

Press Wireless Laboratories, Inc., 
West Newton 65, Mass 

Process & Instruments, 15 
oe Te 

RS Electronics Corp., 435 Portage Ave., 
368, Station A, Palo Alto, Calif 

RADIATION COUNTER LABS., INC., 
St., Skokie, tll ADV. PG. 25 

RADIATION INSTRUMENT CO., P. O. Box 733, Silver 
Spring, Md. ADV, PG 170 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, Ill. ADV, PG. 117 

Radio Corporation of America, Engineering Prod 
ucts Div., Camden, 

Rauland-Borg Corp., 
18, 1 

Sanborn Co., 39 Osborn St., Cambridge, Mass 

Serve Corp. of America, 2020 Jericho Turnpike, 
Hyde Park, N 

Sherwin Instrument Co., 2875 Broadwoy, 
25, W. ¥ 

Standard Electronics Research Corp., 
Ave., New York 21, N. ¥ 

Stephens Mfg. Corp., 8538 Warner Drive, Culver City, 
Calif 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave 
Burbank, Calif ADV. PG. 114 

TECHNICAL MEASUREMENT CORP., 
New Haven, Conn ADV. PG. 49 

Telechrome, tnc., 88 Merrick Rd., Amityville, N. Y¥ 

Thordarson-Meissner Mfg. Divs., Mt. Carmel, Ill 

Tracerlab, Inc., 130 High St., Boston 10, Mass 

Universal ens Corp., 19 E. 48th St., New York 
17, N 

VICTOREEN 
Cleveland 3, Ohio 

Volkers & Schaffer 
Schenectady, N 

Wright Engineering Co., 
dena |, Calif 


PRESSES—tLaboratory 


20046 Clement 


Ave., 
3803-05 WN. 5th 
6516 Detroit Ave., Cleveland 
272 Northland Ave., Buf- 
Corp., 2 Neil Court, Ocean 
25 Prospect Piace 
Stone Ave., Brooklyn 33, 
P. O. Box 


5122 W. Grove 


Chicago 


N. J 
3515 W. Addison St., 


New 
New York 


2 East End 


140 State St 


INSTRUMENT CO., 5806 Hough Ave., 
ADV. PG. 123 
Mfg. Corp., P. O. Box 996 


180 E. California St., Pasa 


Allied Engineering Co., Ave., Ala 
meda, Calif 

Applied Research Labs., 
5, Calif 

Carver, Inc., Fred $., 1 Chatham Rd., 
ndependent Filter Press Co., Inc 
Brooklyn, N. Y 

JARRELL-ASH co., 26 
Mass ADV! PG. 148 


PRESSES—Pelleting 


2006 Clement Ave., Ala- 


P. O. Box 1710, Glendale 
Summit, N. J 
230 48th St., 


Farwell St., Newtonville 


Allied Engineering Co., 
meda, Calif 

Applied Research Labs., 
5, Calif 

Parr Instrument Co Moline, tll 

STOKES MACHINE CO., F. J 5500 Tabor Rd 
Philadelphia 20, Pa ADV. PG. 4 


P. O. Box 1710, Glendale 


PROJECTORS—Slide 


Instrument Corp., Div. of 
295 State Highway 


American Cor & 
#17, 


Avion 
Foundry Co 
N. J 

Bausch & Lomb Optical Co., 
Rochester 2, N.Y 


Paramus 


630 St. Paul St 


PSYCHROMETERS 


179-15 Jamaica Ave., 


Abbeon Supply Co., Jamaica 
32,N_.Y 

Bristol Co 

Hill & Co., 
Wis 

Kohl Sclentific 

sion, Calif 

MINNEAPOLIS-HONEYWELL REGULATOR CO IN 
DUSTRIAL DIV., Woyne & Windrim Aves., Phila 
delphia 44, Pa ADV. PG. Back Cover 

Taylor Instrument Companies, 95 Ames St., Roches 
ter, N 

Wallace & Tiernan, Inc., 


PULVERIZERS 


Abbe Engineering Co., 
N.Y 

Allis-Chalmers Mfg. Co., 
1, Wis 

BABCOCK & WILCOX CO., 161 E. 42 
17, N.Y. ADV, PG. 8, 9 


Waterbury 20 


Conn 
E. Vernon, P. O. Box 189, Lake Geneva 


Instrument Corp., P. O. Box 1166, E 


le 9, N. J 


Believ 


50 Church St., New York 7 


935 S$. 70th St., Milwaukee 


nd St., New York 


1955-1956 DIRECTORY of 


Combustion Engineering, Inc., 200 Medison Ave., 
New York 16, N. Y 

FOSTER WHEELER CORP., NUCLEAR POWER PROJ- 
ECT, 165 Broadway, New York 6, N. Y. ADV 
PG. 11 

Miller & Son., Inc 
East Oronge, N 

Pulverizing Machinery Co., 
N. J 

Riley Stoker Corp., 


PUMPS—Canned-Rotor 


935 $. 70th St., 


Franklin P., 36 Meadow St., 


43 Chatham Rd., 


Summit, 


9 Neponset St., Worcester, Mass 


Allis-Chaimers Mfg. Co., Milwaukee 
1, Wis 

Belock Instrument 
Point, N. Y 

Buffalo ‘Pumps Co., Inc., 

BYRON JACKSON DIVISION, BORG-WARNER corP., 
492 E. Union, Pasadena 1, Calif. ADV. PG. 45 

CHEMPUMP corP., 1300 E. Mermaid Lone, Phila- 
deiphia 18, Pa. ADV. PG. 12 

General Electric Co., Medium induction Motor Dept., 
1 River Rd., Schenectady 5, N. Y 

Heotron, inc., 333 Eberts Lane, York, Pa 

Rollin Co., 492 E. Union St., Pasadena 1, Calif 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P Box 59, Bayside, N. Y. ADV 


Corp., 13-11 111th St., College 


North Tonawanda, N. Y 


PG. 30 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 2 3 

WHEELER MFG. CO., C. H., 19th & Lehigh, Philadel- 
phio 32, Pa. ADV. PG. 178 


PUMPS—Centrifugal Vacuum 


Allis-Chalmers Mfg. Co., 935 S$. 70th St., Milwaukee 
1, Wis. 

Aurora Pump Div., The New York Air Br 
Loucks St., Aurora, Ill 

Belock Instrument Corp., 13-11 
Point, N. Y 

Cooper Alloy Corp., Bloy St. 
side, N. J 

FOSTER WHEELER CORP., 
ECT, 165 Broadway, New York 6, N. Y 
PG. 11 

General Ceramics & Steatite Corp., 
d., Keasbey, N 

Heinicke Instruments, 


ake Co., 48 


1lith St., College 


& Ramsey Ave., Hill- 
NUCLEAR POWER PROJ- 
ADY. 


250 Crows Mill 


2035 Harding St., Hollywood, 


Fla 

MEASUREMENT ENGINEERING LTD., Arnprior, On- 
tario, Canada. ADV. PG. 170 

NARESCO EQUIPMENT CORP., 160 Charlemont St., 
Newton Highlands 61, Mass. ADV. PG. 115 

U. S. Hoffman Machinery Corp., 105 Fourth Ave., 
New York, N. Y 

Welch Scientific Co., 
Chicago 10, tii 

Worthington Corp., Horrison, WN. 

YONKERS LABORATORY SUPPLY €o., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


PUMPS——Coolant, Leak-proof 


935 S$. 70th St., 


W. M., 1515 Sedgwick St., 


Allis-Chalmers Mfg. Co., Milwaukee 
1, Wis 

Avrora Pump Div., The New York Air 
48 Loucks St., Aurora, Ili 

BYRON oo DIVISION, BORG-WARNER CORP., 
492 Union, Pasadena 1, Calif ADV. PG. 45 

CHEMPUMP CoOrRP., 1300 E. Mermaid Lane, Philadel- 
phia 18, Pa ADV PG. 12 

Cooper Alloy Corp., Bloy St. & Romsey 
side, N. J 

Dayton Electric Mfg. Co., 
cago 12, lil 

Eco Engineering Co., 
1,N 

Fairbanks, Morse & Co 
cago 5, Ill 

General Electric Co., Medium Induction Motor Dept., 

River Rd., Schenectady 5, N, Y 

Heatron, Inc 333 Eberts Lane, York, Pa 

Ingersoll-Rand Co., 11 Broadway, New York 4, N. Y. 

Insulator Co., Inc., 31 Gilbert St., LeRoy, 


Brake Co., 


Ave., Hill- 
126 S$. Oakley Bivd., Chi- 


12 New York Ave., Newark 


600 S. Michigan Ave., Chi- 


Lapp 


71 $ Drive, los Angeles 34 


Ca 
bbins & Myers, Inc 1345 Spring 
fie Ohio 

Rollin a 492 E 


Vik ne Pump Co., 


Ro Lagonda Ave., 


Pasodena 1, Calif 
Falls, 


Union St., 
Fourth & State St., Cedar 


WESTINGHOUSE acai corPp., P. Oo 
Pittsburgh 3 ADV. PG. 32 

WHEELER MFG co. , C. H., 19th & Lehigh, 
phie 32, Pa ADV. PG. 178 

Worthington Corp., Harrison, N. J 


PUMPS—Electromagnetic 
935 $. 70th St., 


Box 868, 


Philadel- 


Allis-Chalmers Mfg. Co., woukee 
1, Wis 

Cailery Chemical Co., Callery, Pa 

GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell! Ave., Schenectady 6, 
N.Y ADV. PG. 56, 135 

General Electric Co., Medium induction Motor Dept., 
1 River Rd., Schenectady 5, N 

Mine Safety Appliances Co., 201 N. Braddock Ave., 
Pittsburgh 8, Pa 
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NUCLEAR AND ALLIED PRODUCTS 


PUMPS—Gas-Sealed Sump Type 


Buffclo Pumps Co., Inc., North Tonawonda, N. Y 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y. 

Rollin Co., 492 E. Union S?., 

WESTINGHOUSE ELECTRIC Corr., 
Pittsburgh 5] ADV. PG 32 

WHEELER MFG. co., C. H., 19th & Lehigh, Phila- 
delphio 32, Pa. ADV. PG 178 


PUMPS—Liquid 


Allied Engineering Co., 
meda, Ca 
Allis-Chaimers Mfg. Co 
Wis 
Avrora Pump Div., The New York Air Brake Co., 
48 Loucks St Aurora, tli 
BAR-RAY PRODUCTS, INC., 
3 ADV. PG. 4 
BEACH- RUSS CO., 50 Church St., 
ADV. PG. | 2 
Buffalo Pumps Co Inc 
BYRON JACKSON DIVISION, 
492 E. Union, Pasadena 1, 
CHEMPUMP corp, 
phia 18, Pa 
dated Vacuum Corp., 
Rochester 3, N. Y 
Cooper Alloy Corp., Bloy St 


side, N. J 
100 Skiff St., 


Pasadena |, Calif. 
P. O. Box 868, 


2006 Clement Ave., Ala- 


, 935 S. 70th St., Milwaukee 


209 25th St., Brooklyn 


New York 7, N. Y 


North Tonawanda, N. Y 

BORG-WARNER corpP., 
Calif ADV. PG. 45 

1300 E. Mermaid Lane, Philadel- 
ADV. PG. 12 


1775 Mt, Read Bivd., 


Conso 
& Ramsey Ave., Hill- 


Eastern Homden, 


¢ 


Industries, Inc., 

onn 

Eco Engineering Co., 12 New York Ave., 
WN. J 

Ertel Engineering Corp., 

Fairbanks, Morse & Co., 
ago 5, ill 

Foster Pump Works, Inc., 
Sts., Brooklyn 1, N 

General Ceramics - | pee Corp., 
Rd Keasbey, 

GENERAL ELECTRIC ‘CO. ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell Ave., Schenectady 
6, N.Y ADV. PG. 56, 135 

Genera! Scientific Equipment Co., 
ton St., Philadelphia 32, Pa 
eer Hydraulics, Inc., International Airport, 


Newark I, 


Kingston 31, N. Y 
600 S. Michigan Ave., Chi- 


50 Washington & Front 


250 Crows Mill 


2700 W. Hunting- 
Jamaica 
York, Pa 


New York 4, N.Y 
3529 


c., 333 Eberts Lone, 
|-Rand Co., 11 Broadway, 
Mfg. Div., The New York Air Brake Co., 

hington St., Boston, Mass 
Insulator Co., Inc., 31 


Gilbert St., LeRoy, 


3171 S. Bundy Drive, Los Angeles 34, 


Trenton, N. J 
New York 6, 


Luzerne Rubber Co., Muirhead Ave., 
NATIONAL LEAD co., 111 Broadway, 
N.Y ADV. PG. 52 
Peerless Pump Div. of Food Machinery & Chemical 
Co )] West Ave., 26, Los Angeles 31, Calif 
entific Co., 3737 W. Cortland St., Chi 
30 47, Il 
Proportioneers, inc., Div. of B-I-F 
O Harris Ave., Providence 1, ! 
Robbins & Myers, Inc., 1345 Lagonda Ave., Spring 
field, Ohio 
Rollin > 492 E 
Roy Co Milton, 13 


Precision S« 


Industries, Inc., 


Calif 
Philadel 


Union $t., Pasadena 1, 
00 E. Mermaid Lane 

hia 1 Po 
SARGENT 's o., —E.H 
ADV 


4647 W. Foster Ave., Chi 
PG 35 
ting Co., 


cago 
tte & Ross 
Pe 


nt 


Cornwells Heights, Bucks 


a 
Mfg. Co., 70-78 Willoughby St., Brooklyn 


Co Inc., 808 Hamilton St., Harrison 
500 N. Main St., M 
The, La Crosse, Wis 
p Co., Battle Creek 
Equipment Corr 201 
N 

Fourth & State St., 


ddieport, N. Y 


Mich 
Sweetiand 


Cedar Falls, 


WESTINGHOUSE ELECTRIC CORP, P 
Pittsbur Pa ADV. PG 2 
WHEELER MFG co., ©. & 19th & Lehigh, Pb 
ADV. PG 7 
Corp., Harrison, N. J 


©. Box 868 


je 12, Pa 


PUMPS—Liquid Metal 


ed yineering Co., 2006 Clement Ave., Ala 


Mfg. Co., 935 S$. 70th St 


Milwaukee 

c Co Ine North Tonawanda, N.Y 

BYRON JACKSON DIVISION, BORG-WARNER CORP., 
492 E. Union, Pasadena 1, Calif ADV. PG. 45 

ery Chemical Co., Callery, Pa 

eneral Electric Co., Apparatus Sales Div., 1 
Rd., Schenectady 5, N 

Lapp Insulator Co., Inc., 31 Gilbert $t., LeRoy, N. Y 

Mine Safety Applionces Co., 201 N. Braddock Ave., 
Pittsburgh 8. Pa 

R n Co., 492 E. Union St., 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DiVv., P. O. Box 59, Bayside, N. Y 
PG 30 


River 


Pasadena |, Calif 
INC., ATOMIC EN- 
ADY 


RADIOGRAPHIC EQUIPMENT 





Viking Pump Co., Cedar Falls, 
lowa 

WESTINGHOUSE ELECTRIC CORP., 
Pittsburgh Po, ADV. PG. 32 

WHEELER MFG. CO., C. H., 19th & Lehigh, Phila- 
deiphia 32, Pa ADV. PG. 178 

Worthington Corp., Harrison, N. J, 


PUMPS—Metering 


American instrument Co., Inc., 
Silver Spring, Md 

Cooper Alloy Corp., 
side, N. J 

Kinney Mfg. Div., The New York Air Brake Co., 
Washington St., Boston, Mass 

Lapp insulator Co inc., 31 Gilbert 5St., 
N 


Fourth & State St., 


P. O. Box 868, 
3 


8030 Georgia Ave., 


Bloy St. & Ramsey Ave., Hill- 


3529 


LeRoy, 


Meditronic Instruments, 4957 Hollywood Bivd., Holly- 
wood 29, Calif 

Proportioneers, inc., Div. of B-I-F 
530 Harris Ave., Providence 1, ® 

Robbins & Myers, inc., 1345 Lagonda Ave., 
field, Ohio 

Roy Co., Milton, 
phia 8, Pa 

Shriver & Co., Inc 

Sigmamotor, inc 
N 

Vanton Pump & Equipment Corp., 201 
Ave., Hillside, N. J 


PUMPS—Pack-Sealed 


Avrora Pump Div., The New York Air Broke Co., 
48 Loucks St., Aurora, Ill 
Ingersoll-Rand Co., 11 Broadway, 


industries, Inc., 
1 
Spring- 


1300 E. Mermaid Lane, Philadel- 
, 808 Hamilton St., Harrison, N. J 
500 N. Main St., Middieport, 


Sweetiand 


New York 4, 


insulator Co., Inc., 31 Gilbert St., LeRoy, 
Y 
Robbins & Myers, Inc., 
field, Ohio 
Union Steam Pump Co., Battle Creek, 
J 


Worthington Corp., Harrison, N 


PUMPS—Vacuum 


Allis-Chalmers Mfg. Co 
1, Wis 
ne tee Engineering & Mig 


Lapp 


1345 Lagonda Ave., Spring 


Mich 


935 S. 70th St., Milwaukee 


Corp., Glen Ridge, 


J 
BEACH. RUSS CO., 50 Church St 
Y ADV, PG. 113 
mh Instruments, inc., 
Great Neck, N. Y 
Central Scientific Co 
13, 1 
Consolidated Engineering Corp 
Villa, Pasadena 15, Calif 
Consolidated Vacuum Corp., 
Rochester 3, N.Y 
Cooper Alloy Corp., Bloy St 
side, N. 3 
Eberboch Corp., 
Eisler Engineering Co., 
N.J 
Eitel-McCullough, Inc., San Bruno, Calif 
Foster Pump Works, Inc 50 Washington & Front 
Sts., Brooklyn 1, N. Y 
FOSTER WHEELER CORP, 
ECT, 165 Broadway, New York 6, N. Y 
PG. 11 
Fredericks Co., George E., Bethayres, Pa 
Gast Corp., 137 Hinkley St., Benton Harbor, 


New York 7 


380 Great Neck Rd., 


1700 Irving Park Rd., Chicago 


300 N. Sierra Madre 


1775 Mt. Read Bivd., 


& Ramsey Ave., Hil! 


Ann Arbor, Mich 


760 S. 13th St., Newark 3, 


NUCLEAR POWER PROJ- 
ADV 


Burroughs Corp., P. O. Box 


Ingersoll-Rand Co., 11 Broadway, New York 4, N. Y 

International Pump & Machine Works, 11-13 Gover 
nor St., Newark 2, N. J 

Kah! Scientific instrument Corp., ?, O. Box 
Ei Cajon, Calif 

Kahle Engineering Co., 
Bergen, N. J 

Kinney Mfg. Div. The New York Air Brake Co., 
Washington St Boston, Moss 

lear, inc 1171 S. Bundy Drive, Los Angeles 34, 
Calif 

Litton Eng . Labs Pp 
ey, Calif 

MEAS URENeNeT ENGINEERING LTD., 
te anada ADV. PG. 170 

NARESCO EQUIPMENT CORP., 
Newton Highlands 61, Mass 

Optical Film Engineering Co., 
Philadelphia 33, Pa 

Co., Quincy, itil 
1345 Lagonda Ave., Spring 


1166 


1307 Seventh St North 


3529 


©. Box 949, Gross Val 
Amprior, On 


160 Charlemont $!., 
ADV. PG, 115 
2731 WN. 6th St, 


Quincy Compressor 
Robbir & Myers 
field, Ohio 
utte rtir -) Cornwells 


Heights, Bucks 


, Snow & Union Sts., Brigh 


Mass 

STOKES | ‘MACHINE CO., F. J., 5500 Tabor Rd., 
Philadelphia 20, Pa. ADV. PG. 4 

Union Steam Pump Co., Battle Creek, Mich 

Vacuum -Electror Engineering Co., 86 Denton Ave., 
New Hyde Pork, N.Y 

Welch Scientific Co., W. M 
cago 10, I! 

WHEELER MFG. CO., C. H.,, 19th & Lehigh, Phila 
delphia 32, Pa ADV. PG. 178 


, 1515 Sedgwick St., Ch 
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Whittington Pump & Engineering Corp., 1126 Pros- 
pect St., Indianapolis 3, ind 
Wilkens-Anderson Co., 4525 W 

cago 5}, til 
Worthington Corp., Harrison, N 
YONKERS LABORATORY SUPPLY <o., 70 Palisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


PURIFIERS—Air 


ACOUSTICA ASSOCIATES, INC., Shore Rd., 
wood Landing, N. Y ADV. PG. 166 
Air Conversion Research Corp., 3150 N. Lincoln Ave., 
Chicago 18, iil 
Anderson Co., V. D., 
2, Ohio 
Barium Stee! 

N 
DeVilbiss Co., 300 Phillips Ave 
Kohn & Co., Inc., 541 Windsor St., 

Conn 
Piltro! Corp., Box 172 
Pittsburgh Lectrodryer Corp 

burgh, Pa 
Raytheon Mig. Co., 
54, Mass 


PURIFIERS—Water 
See WATER CONDITIONERS 


PYROMETERS 


AERO RESEARCH INSTRUMENT CO., 1040 W. Grond 
Ave., Chicago 22, Ii ADV. PG. 146 

Allegany instrument Co inc Cumbertand, Md 

Bristol Co., Waterbury 20, Conn 

CAMBRIDGE INSTRUMENT CO., INC., 
Central Terminal, New York 17, N. Y 
150 

Electronics Corp. of 
bridge 42, Mass 

Foxboro Co., 38 Neponset Ave., 

General Electric Co., Apparatus Sales Div., | 
Rd., Schenectady 5, N. Y 

industrial Controls, inc., 4363 W. Montrose, 
41, 

J-B-T Instruments, inc., 441 
8, Conn 

Larson instrument Co., 24 Orchard St., 


Division St., Chi 


Glen 


1935 W. 96th St., Cleveland 


Corp., 25 Broad St., New York 4 
Toledo, Ohie 


Hartford 1, 


Springfield, N. J 
P. O. Bow 1766, Pitts 
Waltham 


Medical Sales Dept., 


3093 Grand 
ADV, PG 
America, 77 Broadway, Cam 
Foxboro, Mass 
River 


Chicago 


Chape! St., New Haven 


Tarrytown, 
Y 

LEEDS & NORTHRUP CO., 4970 Stenton Ave, Phila 
deiphia 44, Pa. ADV. PG. 2, 3 

Meters, inc., 5353 N. Keystone Ave., 
20, Ind 

Minneapolls-Honeywel!l Regulator Co., 
Ave., 5., Minneapolis, Minn 

Pacific Transducer Corp., 11836 SW Pico Bivd., Los 
Angeles 64, Calif 

Partiow Corp., The 
N_Y 

Pyrometer instrument Co., Inc, 

Richards Co., Iinc., Arkioy §., 
Newton Highlands 6), Mass 

Servo Corp, of America, 2020 Jericho Turnpike, 
Hyde Park, N. Y 

Thwing-Albert Instrument Co 
Ave., Philadelphia 44, Pa 

Welch Scientific Co., W. M., 
Chicago 10, Ill 

West instrument Corp., 
cago 4}, til 


QUARTZ—Fused 


Amersii Co., Inc., 683 Ramsey Ave, 
Beckman, inc., Amold O., 1020 Mlasion St., 
Pasadena, Calif 
Bram Chemical Co., 
Pa 

Cooper-Hewiltt Electric Co Div. of Sperti-Paraday, 
Ime 721 Grand St., Hoboken, N. J 

CORNING GLASS WORKS, 
PG. 118 

Dalions Laboratories, Inc., 5066 
Los Angeles, Calif 

Fish-Schurman Corp 
NY 

Syncor Products Co., Malden, Mass 

Thermal American Fused Quartz Co., inc 
Salem St., Dover, N. J 


indianapolis 


2753 Fourth 


2 Champion Rd., New Hartford, 
Bergenfield, N. J 
12 Winchester $t., 


New 


Penn St. & Pulaski 


1515 Sedgwick St., 


4363 W. Montrose Ave., Chi 


Hillside, N. J 
South 


820 65th Ave., Philadeiphia 24, 


Coming, N. Y. ADV 


Santa Monica Bivd., 


75 Portman Rd., New Rochelle, 
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RADIATION SOURCES 


See ISOTOPES—Radioactive 
NEUTRON SOURCES 


RADIOGRAPHIC EQUIPMENT— 
Gamma Ray 


on ral Corp., 3800 W. Cortiand S$t., Chicage 47 


Alli oa Engineering Co., 2006 Clement Ave., Ala 
meda, Calif 

American Electronics, inc., 2! 
Calif 

ATOMIC ENERGY OF CANADA, LTD., COMMERCIAL 
PRODUCTS Div., P. O. Bex 93, Ottawa, Ontaric, 
Canoda. ADV. PG. 138 


| Chice Ave., El Monte, 
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RADIOGRAPHIC EQUIPMENT 





GAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
32,N.Y ADV. PG. 48 
Bracke-Selb X-Ray Co., Inc, 

Peiham Manor, N.Y 


Budd Co., The, Nuclear Energy Div., 


16 Pelham Bay Pork W., 
Philadelphia 


32, Pa 

CANADIAN RADIUM & URANIUM CORP, 620 Fifth 
Ave., New York 20, N.Y ADV. PG. 112 

Faik & Ce., Lid., M., 5 Victoria St., London, §. W 
1, England 

Isotope Products (instrument Div 
ora $., Buffalo 7, N.Y 

Isotope Products Lid., Davis Rd., Ookville 
Canada 

Isotopes Specialties Co., 
Calif. 

Metal & Thermit Corp., 100 E 
17, N.Y. 
Nuclear Consultants, inc., 33-61 Crescent St., Long 
Island City 6, N.Y 
Nuclear Engineering Lid 
London, &. E. 7, Englond 

Nuclear Research Corp., Southampton, Pa 

Pantatron Lid., 26 Savege Gardens, London 
England 

Radioactive Products, inc., 2421 Wolcott, 
Mich 

Radium Chemical Co., 161 E 
17, N 

St. John s Ray Laboratory, Califon, N 

Standard Electronics Research 
Ave., New York 21, N.Y 

Technical Operations, inc., 6 Schouler 
ton 74, Mass 

Tracerlab, Inc., 130 High St., 

Western Radiation Ltab., 1107 W 
geles 7, Calif 


RADIOGRAPHIC EQUIPMENT— 
X-Ray 


Applied Radiation Corp 1210 Sor 
Walnut Creek, Calif 
R-RAY PRODUCTS, INC., 
32, N.Y. ADV, PG. 48 

Electronized Chomieate Corp., 846 
Brooklyn 3, N 

HIGH VOLTAGE ENGINEERING CORP., 7 University 
Rd., Cambridge 38, Mass ADV. PG. 47 

North American Philips Co., Inc., 750 § 
Ave., Mt. Vernon, N. Y 

Picker X-Ray Corp., 25 § 
N.Y 

St. John X-Ray Laboratory, Califon, N. J 

Standard Electronics Research Corp 2 East End 
Ave., New York 21, N. Y 

Tracerlab, Ine 130 Hig h St Boston 10. Mass 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG 12 } 

X-Ray Department of General Electric Co., 
tric Ave., Milwaukee 1, Wis 


REACTORS—Nuclear 


ACF Industries, tInc., 
N.Y 


1700 Niag 


Ontaric 


703 5. Main St., Burbank 


42nd St York 


Greenwich Metal Works, 


42nd St 


Corp., 


Boston 
24th St 


ng Brook Rd 


209 25th St., Brookly 


Lefferts Ave 


Fultor 


Broadway, White Plains, 


4855 Ele 


30 Church St., New York 7 


AMF ATOMICS, INC., A SUB. OF AMERICAN MA 
CHINE & FOUNDRY CO., AMF Bidg., 261 Madison 
Ave., New York 16, N. Y ADV. PG. 42 

Alco Products, Inc Schenectady 5, N, Y 

Applied Radiation Corp 1210 Spring Brook Rd 
Walnut Creek, Calif 

BABCOCK & WILCOX CO 161 € 
York 17, N. Y ADV. PG. 8, § 

Blaw-Knox Co., Chemical Plants 930 Fort Du 
quesne Bivd., Pittsburgh 22. Pa 

Combustion Engineering, tn 200 Madison Ave 
New York 16, N.Y 

DAYSTROM INSTRUMENT, 
101 


42nd St New 


Archbald, Pa ADV. PG 


EL-TRONICS, INC., 5th & N S Pt 
24 Pa Al Pe 99 
POSTER WHEELER CORP, NUCLEAR POWER PROJ 
ECT, 165 Broadway, New York 6, N. Y ADV 
PG. 11 
GENERAL ELECTRIC CO., ATOMIC POWER EQUIP 
MENT DEPT., 2900. Campbell Ave., Schenectady ¢ 
N.Y ADV. PG. 56, 135 
Kidde Nuclear Laboratories 
art Ave., Garden City, N. Y 
MARTIN c6., GLENN L., Baltimore, Md ADV. PG 
WW) 
North American 
Downey, Calif 
—— DEVELOPMENT Cou. or AMERICA 5 New 
' hite Pla ADV. PG 
PATERSON RESEARCH co 132 Beckwith Ave 
erson 3, N. J. ADV. PG. 144 
Patterson Moos Div., Universal Winding Co 
Van Wyck Expressway, Jamaica 18, N 
RADIATION COUNTER LABS., INC, 517 
St., Skokle, ill, ADV, PG. 25 
Thordarson-Melssner Mig. Divs mt oC 
VITRO CORP. OF AMERICA, 26! Mod 
York 16, N.Y ADV. PG. 38 
WESTINGHOUSE ELECTRIC CORP. PrP. O 


Pittsburgh 30, Pa ADV 


Walter, 975 Stew 


Aviation Inc P '@) Box 309 


RECORDERS 


See also CONTROLS 
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RECORDERS—Fluid Flow 


Alden Electronic & Impulse Recording Equipment Co 
Aiden Research Center, Dept, AE147, Westboro, 
Mass 

Automatic Temperature Control Co., Inc 
laski Ave., Philadelphia 44, Pa 

BERKELEY Div. OF BECKMAN INSTRUMENTS, INC., 
2200 Wright Ave., Richmond, Calif. ADV. PG 
142 

Bristol Co., Waterbury 20, Conn 

Brooks Rotameter Co., Box A-1347, Lansdale, Pa 

Buliders-Providence, inc., Div. of B-\-F Industries, 
inc., 530 Harris Ave., Providence |, ®. | 

Fischer & Porter Co., 50 Warminster Rd 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, 

General Controls Co., Glendale 1, Calif 

Hagen Corp., 323 Fourth Ave., Pittsburgh 22, Pa 

Hays Corp., Michigan City, ind 

Infilco, inc., P. O, Box 5033, Tuscon, Ariz 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Ph 
deiphia 44, Pa ADV, PG. 2, 3 

Manning, Maxwell & Moore, Inc Stratford, Cons 

Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave., S., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila 
deiphia 44, Pa ADV. PG. Back Cover 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa 

Republic Flow Meters Co., 2240 Diversey Parkway 
Chicago 47, III 

Revere Corp. of America, Wall 

Schutte & Koerting Co., 
County, Pa 

Simplex Valve & Meter Co., 7 E. Orange St., Lo 
caster, Pa 

Southwestern 


5206 Pu 


Hatboro, 


Mass 


naford, Co 


Comwells Heights, Bucks 


Industrial Electronics Co., 2831 Post 
Oak Rd., P. O. Box 13058, Houston 19, 

Swortwout Co., 18547 Euclid Ave., 

Taylor instrument Companies, 95 Ames St., 
ter, N.Y 

Thordarson-Melssner Mfg. Divs., Mt. Carmel 

Tracerlab, inc 130 High St., Boston 10, Mass 

U. S, Gauge Div., American Machine and Metals 
Inc., Sellersville, Pa. 


RECORDERS—Graphic 


NEA Service, inc., W 


Texas 
Cleveland, Ohio 
Roche 


Acme Telectronix Div., Third 
& Lakeside, Cleveland 13, Ohio 

Alden Electronic & impulse Recording Equipment Co., 
Alden Research Center, Dept. AE147, Westboro 
Mass 

American Chronoscope Corp., 
Vernon, N 

Airborne Instruments Labs., Inc., 
Rd., Mineola, N 

Automatic Temperature Control Co., Inc., 5206 Pu 
laski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Brush Electronics Co., 3405 Perkins Ave., 
14, Ohio 

Consolidated Engineering Corp., 300 WN 
Madre Villa, Pasadena 15, Calif 

Edin Co., Inc 207 Main St., Worcester, Mass 

Electric Auto-lite Co Instrument & Gauge Div., 
Toledo 1, Ohio 

Electronic Associates, Inc Long Branch, N. J 

Esterline-Angus Co., Inc P. ©. Box 596, Indian 


316 W. First St., Mt 


169 Old Country 


Cleveland 


Sierra 


opolis 6, ind 
Fischer & Porter Co., 
Pa 
Foxboro Co., 
General Biochemicals, inc., 
Falls, Ohio 
General Controls Co., Glendale 1, Calif 
5) Electric Co., Apparatus Sales Div., 
Schenectady 5, N 
Goldek Co., 1544 W. Glenoaks Bivd., Glendale | 
Calif 
Gorrell & Gorrell, Haworth, N. J 
Heiland Div. of Minneapolis-Honeywel! Regulator Co 
5200 E. Evans Ave., Denver 22, Colo 
Hogan Laboratories, Inc., 155 Perry St New York 
N.Y 


} 


50 Warminster Rd., Hatt 


Foxboro, Mass 
Chagrin 


38 Neponset Ave., 
Laboratory Park, 


sotope Developments, Lid., Finsbury Pavement House 
120 Moorgate, London E. C. 2, England 

L & O Research & Development Corp., 134 N. W 
Ave., Wayne, Po 

Larson Instrument Co., 24 Orchard St., 


‘ 
Tarrytown 


eh | 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa ADV. PG. 2, 3 

Mid-Century Instrumatic Corp., 611 
York 12, N 

Moseley Co., F 
3, Calif 

Photron instrument Co., 6516 Detroit Ave 
land 2, Ohio 

Precise Measurements Co., 942 K 
Brooklyn 23, N. Y. 

Sanborn Co., 39 Osborn St., Cambridge, 

Sangame Electric Co., Springfield, ti! 

Scientific Speciaities Corp., Snow & Union Sts 
ton 35, Mass 

Sound Apporatus Co., Stirling, N. J 

Stoelting Co., C. H., 424 N 

24, til 

wartwout Co 


Philo 
Broadway, New 


L., 409 N, Fair Oaks Ave., Pasadena 


Cleve 
7s Mighway 


Mass 


Homan Ave Chicago 


s 18457 Euclid Ave., Cleveland, Ohio 
Taylor Instrument Companies, 95 Ames St., Roches 
ter, N.Y 


1955-1956 DIRECTORY of 


Texos Instruments, 
, Texos 

Thwing-Albert Instrument Co., 
Ave., Philadelphia 44, Pa 

Varian Associates, 611 Hansen Way, Palo Alto, Calif 


inc., 6000 Lemmon Ave., Dallas 


Penn St. & Pulaski 


RECORDERS—High Speed Digital 


Alden Electronic & Impulse Recording Equipment Co., 
Aiden Research Center, Dept. AEI47, Westboro, 
Mass 

Ampex Corp., 934 Charter St., Redwood City, Calif 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back 
Cover 

Beckman Division, 
lerton, Calif 

Benson-lehner Corp., 
geles 64, Calif 

BERKELEY DiV. OF BECKMAN ieee? 
2200 Wright Ave., Richmond, Calif AD 
142 

Clary Muittiplier Corp., 
briel, Calif 

Consolidated Engineering Corp., 
Villa, Pasadena 15, Colif 

Cook Electric Co., 2700 Southport Ave., 


Beckman Instruments, iInc., Ful- 


2340 Sawtelle Ave., Los An- 


INC., 
PG 


408 Junipero St., San Ga- 


300 N. Sierra Madre 

Chicago 14, 

Electronic Tube Corp., 1200 E. Mermaid Lane, Phila 
delphia 18, Pa 

Fischer & Porter Co., 
Pa 

Franklin Electronics, Inc 


50 Warminster Rd., Hatboro, 


415 W. Pike St., Philadel 


G. M., 918 E. Green St., Pasadena 
Corp., 

Harper Eng neoring Co., 
Monica ¢ or 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila- 
delphia 44, Pa ADV. PG. 2, 3 

Librascope, Inc., 808 Western Ave., Glendale, Calif 

Magnavox Co., Components Div., Fort Wayne 4, Ind 

MEASUREMENT ENGINEERING LTD., Arnprior, On- 
tario, Canada, ADV. PG. 170 

Potter Instrument Co., 115 Cutter Mill Rd., 
Neck, N. Y 

Rollin Co., 492 E. Union St., Pasadena 1, 

STREETER-AMET CO., 4101 Ravenswood Ave 
13, ll. ADV, PG. 108 

Telecomputing Corp., 133 E. Santa Anita Ave., Bur- 
bank, Calif 

Telectro industries Cort 
land City 1, N.Y 

Traceriab, Inc., 130 High St., 


Michigan City, Ind 


2330 Michigan Ave 


Great 


Calif 
, Chicago 


35-16 37th St., Long Is 


Boston 10, Mass 


RECORDERS—Humidity & 
Temperatures 


Abbeon Supply Co., 179-15 Jamaica Ave., Jamaica 
32, N.Y 

Alden Electronic & Impulse Recording Equir 
Aiden Research Center, Dept, AE147, 
Mass 

American Instrument Co., Inc., 
Silver Spring, Md 

Bristol Co., Waterbury 20, Conn 

Burton Mfg. Co., 11201 W. Pico Bivd., Los Angeles 
64, Calif 

Cook Electric Co 
it 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Pa 

Foxboro Co., 38 Neponset Ave., Mass 

Friez Instrument Div. of Bendix Aviation Co 
Taylor Ave., Baltimore 4, Md 

General Controls Coe., Glendale 1, Calif 

General Electric Co., Apparatus Sales Div 1 River 
Rd., Schenectady 5, N. Y 

Hays Corp., Michigan City, ind 

Larson Instrument Co., 24 O 
N 

Manning 


ment Co., 
Westboro, 


8030 Georgia Ave., 


2700 Southport Ave., Chicago 14, 


Foxboro 


1454 


chord St Tarrytown, 


Conn 
Fourth 


Stratford 
2753 


Maxwell & Moore, Inc 

Minneapolis-Honeywell Regulator Co., 
Ave. $., Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO IN- 
PUSTRIAL DIV., Wayne & Windrim Aves Phila 
deiphia 44, Po. ADV. PG. Back Cover 

Moeller instrument Co., 132nd St. & 89th Ave., 
Richmond Hill 18, N.Y 

Partlow Corp., The, 2 Champion Rd., 
_, Sh 

Phoenix Precision instrument Co., 
St Philadelphia, Pa 

Regulator Co., The, 


New Hartford, 
3803-05 N. 5th 


Powers 3400 Oakton, Skokie 
TT 

Serdex, Inc., 91 Cambridge St., Boston 14, Mass 

Swartwout Co., 18547 Euclid Ave., Cleveland, Ohio 

Taylor Instrument Companies, 95 Ames St Roches 
ter, N.Y 

Thwing-Albert Instrument Co., 
Ave., Philadelphia 44, Pa 

U. S$. Gauge Div., American Machine and Metals, 
Inc., Sellersville, Pa 

Weston Electrical instrument Corp., A Sub. of Day- 
strom, inc 614 Frelinghuysen Ave., Newark 5, 

J 

Wheelco Instr 

ford, Il! 


Penn St. & Pulaski 


‘ 


ments Div arber-Colman Co Rock- 
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NUCLEAR AND ALLIED PRODUCTS 


RECORDERS—Line 


Aiden Electronic & impulse Recording Equipment Co., 
Aiden Research Center, Dept. AE!147, Westboro, 
Mass 
her & Porter Co., 
Po 
neral Electric Co., Apparatus Sales Div., 1 

Rd., Schenectady 5, N 
ogan Laboratories, inc., 
4,N.Y 

tones, Instrument Co., 


50 Warminster Rd., Hatboro, 


River 


155 Perry St., New York 


24 Orchard St., Tarrytown, 
Lees, & NORTHRUP CO., 4970 Stenton Ave., 
delphia 44, Pa. ADV. PG. 2, 3 
Thordarson-Melssner Mfg. Divs., Mt, 


RECORDERS—Liquid-Level 


Alden Electronic & Impulse Recording Equipment Co., 
Aiden Research Center, Dept. AE147, Westboro, 
Mass 

Au tomat ¢ Temperature Control Co., Inc., 
aski Ave., Philadelphia 44, Pa, 

Bristol Co., Waterbury 20, Conn. 

p ders-Providence, inc., Div. of B-I-F industries, 
r 530 Harris Ave., Providence 1, R. I 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Esteriine-Angus Co., Inc., P. O. Box 596, 


apolis 6, Ind 


Phila- 


Carmel, til. 


5206 Pu- 


. Indian- 
nstrument Div 
2920 WN 
Fischer & Porter Co., 
Pa 
Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 
r 


Fielden , Robertshaw-Fulton Controls 
4th St., Philadelphia 33, Pa 


50 Warminster Rd., Hatboro, 


seneral Controls Co., Glendale 1, Calif 

egon Corp., 323 Fourth Ave., Pittsburgh 22, Pa. 
gan City, Ind 

122 N. Madison, 


Hays Cor Mich 
trument In P. O. Box 554, 
Tulsa, Okla 

Larso nstrument Co., 24 Orchard St., Tarrytown, 
Bk 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., Phila- 
deiphia 44, Pa. ADV. PG. 2, 3 

Moxwell & Moore, Inc., 

Minneapolis-Honeywell Regulater Co., 
Ave. §$ Minneapolis, Minn 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Philo 
delphia 44, PA. ADV. PG. Back Cover 

Research Corp., Southampton, Pa 
2236 Bogen St., P. O. Box 67, Sta 

sti 22, Ohio 

Meters Co., 


Stratford, Conn 
2753 Fourth 


Manning, 


Nuclear 


Ohmart Corp 


Flow 
Chica 47, | 
Valve & Meter Co., 7 E. Orange St., Lon 
caster, Pa 
yt Co., 18547 Euclid Ave., Cleveland, Ohio 
rument Companies, 95 Ames St., Roches 


2240 Diversey Parkway, 


mplex 


nc., 130 High St., Boston 10, Mass 
S ye Div., Americon. Machine and Metols, 
Inc., Sel ersville, Pa. 


RECORDERS—WMilliammeter & 
Millivoltmeter 


APPLIED PHYSICS CORP., 362 W, Colorado St., 
deno 1, Calif. ADV. PG. 95 
Bristo! Co., Waterbury 20, Conn 
DETECTOLAB INC., 6544 N. Sheridan Rd., 
ADV. PG. 89 
pus Co., Inc., 
nd 
ment Div., Robertshaw-Fulton Controls 
N_ 4th St., Philadelphia 33, Pa 
38 Neponset Ave., Foxboro, Moss 
Electric Co., Apparatus Sales Div., 1 River 
Schenectady 5, N 


nstrument Co., 24 Orchard St., 


Pasa 


Chicago 


Indian- 


P. O. Box 596 


Tarrytown, 

LEEDS & NORTHRUP CO., 
deiphia 44, Pa 

Manning, 

M vac Instruments, 
nectady, N. Y 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne Windrim Aves., Phila 
deiphia 44, Pa ADV. PG. Back Cover 

Precision Instrument Co., 3803-05 WN. 5th 

St., Philadelphia, Pa 


Photron 


4970 Stenton Ave., Phila- 
ADV. PG 3 

Moxwell & Moore, Inc., 
444 Second St., 


Stratford, Conn 
Box 997, Sche 


Phoenix 


nstrument Co., 


6516 Detroit Ave., Cleve- 


land 2 


Ohio 

29 Osborn St., Cambridge, Mass 
entific Specialties Corp., Snow & Union Sts., Brigh- 
ton 35. Mass 


exos Instruments, Inc., 


Sanborn Co., 


T Dallas 


6000 Lemmon Ave., 
Texas 
Thwing-Albert Instrument ane Penn St. & Pulaski 
Ave Philadelphia 44, 

WESTINGHOUSE evectaic “CORP. P. O, Box 868, 
f ADV. PG ‘37 33 

Weston Instrursent Corp., A Sub. of Day 


n 614 Frelinghuysen Ave., Nework 5, 


Electrical 


Instruments Div., 


Barber-Colman Co., Rock- 


RECORDERS—Nuclear Radiation 


See COUNTERS; SCALERS, etc. 
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RECORDERS—Potentiometer 


Brinkmon instruments, inc., 380 Great Neck Rd., 
Great Neck, N.Y 

Bristol Co., Waterbury 20, Conn 

Electronic Associates, inc., Long Branch, N. J 

Fielden instrument Div., Robertshaw-Fulten Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

General Electric Co., Apparatus Sales Div., 1 River 
d., Schenectady 5, N. Y 

Larson instrument Co., 24 Orchard St., Tarrytown, 
N.Y 

LEEDS & NORTHRUP CO, Philo- 
delphia 44, Pa ADV 

MINNEAPOLI!S-HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila- 
deiphia 44, Pa ADV. PG. Back Cover 

Phoenix Precision Instrument Co., 3803-05 N. Sth 
St., Philadelphia, Pa 

Sound Apparatus Co., Stirling, N. J 

Thwing-Albert instrument Co., Penn St 
Ave., Philadelphia 44, Pa 

Varian Associates, 611 Hansen 
Calif 

West Instrument Corp 
cago 41, ill 

Weston Electrical instrument Corp., A Sub. of Day- 
strom, inc., 614 Frelinghuysen Ave., Newark 5, 
N. J 

Wheelco Instruments Div., 
ford, ill, 


RECORDERS—Telemetering 


Alden Electronic & impulse Recording Equipment Co., 
Alden Research Center, Dept. AE147, Westboro, 
Mass 

Ampex Corp., 934 Charter St., 

Andersen Laboratories, inc., 
Hartford 10, Conn 

Applied Science Corp, of Princeton, 
Princeton, N. J 

Aremac Associates, 50 § 
10, Calif 

Audio Products Corp 
Angeles 64, Calif 

Belock instrument Corp., 13-11 
Point, N.Y 

Bristol Co., Waterbury 20, Conn 

Builders-Providence, inc., Div. of B-1-F 
Inc., 530 Harris Ave., Providence 1, 

Cinema-Television Lid., Worsley Bridge Rd., 
S. E. 26, England 

Consolidated Engineering Corp., 
Villa, Pasadena 15, Calif 

Control Engineering Corp., Controls Div., 
ington St., Norwood, Mass 

Cook Electric Co., 2700 Southport Ave., 
il 

Decade 
N 

Electrodyne Co., 

Ess Instrument Co., 
field, N. J 

Esterline-Angus Co., Inc., 
apolls 6, ind 

Federal Mfg. & Engineering Corp., 211 Steuben St., 
Brooklyn 5, N.Y 

Fischer & Porter Co., 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

General Electric Co., Apparatus Sales Div., 1 
Rd., Schenectady 5, N. Y 

Gulton Mfg. Corp., Durham Ave., Metuchen, N. J 

Hagan Corp., 323 Fourth Ave., Pittsburgh 22, Pa 

Harper Engineering Co., 2330 Michigan Ave., Santa 
Monica, Calif 

Helland Div. of Minneapolls-Honeywell Regulator Co., 
5200 E. Evans Ave., Denver 22, Colo 

LEEDS & NORTHRUP CO., 4970 Stenton Ave., 
deiphia 44, Pa ADV. PG. 2, 3 

Manning, Maxwell & Moore, Inc., Stratford, Conn 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Phila 
detphia 44, Pa ADV. PG. Back Cover 

Pentron Corp., 777 §. Tripp, Chicago 24, Ili 

Photron Instrument Co., 6516 Detroit Ave., Cleveland 
2, Ohio 

Republic Flow Meters Co., 
Chicago 47, til 

STREETER-AMET CO., 4101 Ravenswood Ave., 
cago 13, Ill ADV. PG. 108 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y¥ 

Telecomputing Cort Sante Anita Ave., Bur 


4970 . Ave., 


& Pulaski 
Way, Palo Alto, 


, 4363 W. Montrose Ave., Chi- 


Borber-Coiman Co., Rock 


Redwood City, Colif 
39 Talcott Rd., West 
P. O. Box 44, 
San Gabriel, Pasadena 
2265 Westwood Bivd., Los 


llith St., College 


Industries, 
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London, 
300 N. Sierra Modre 
934 Wash- 
Chicago 14, 
P. O. Box 


instrument Co., 


153, Caldwell, 


Endicott St., Norwood, Mass 


98 S. Washington Ave., Bergen- 


P. ©. Box 596, Indian 


50 Warminster Rd., Hatboro, 


River 


Phila 


2240 Diversey Parkway, 


Chi- 


bank, Calif 
Wright Engineering Co 
dena |, Calif 


160 E. California St., Pasa- 
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RECTIFIERS—Electronic 

Allis-Chaimers Mfg, Co., 935 $. 70th $t., 
kee |, Wis 

American Electronic Laboratories, inc., 641 Arch $t., 
Philadelphia 6, Pa 

CHATHAM ELECTRONICS corr., 
ADV. PG. 10 
Eitel-McCullouwgh, inc., Son Bruno, Callf, 

ELECTRONIC MEASUREMENTS CO., INC., Lewls S 
& Maple Ave Eatontown, N. J ADV. PG. 160 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 


Milwau- 


Livingston, N. J. 
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A Div. of inteme- 
100 Kingsland 


Federal Telephone & Radic Co., 
tional Telephone & Telegraph Corp., 
Rd., Cliften, N. J, 

General Electric Co., Aporatus Sales Div., | 
Rd., Schenectady 5, N. Y. 

Haydu bBros., Sub. of Burroughs Corp., 
1226, Plainfield, N, J 

JARRELL-ASH CO., 26 Farwell St, 
Mass. ADV, PG, 148 

lombda Electronics Corp., 
Corona 68, N. Y. 

Lewis & Kauffman, Ltd., 17320 Ei Rancho Ave., 
Box 337, Los Gatos, Calif 

Magnatran, inc., 246 Schuyler Ave., 

Mellaphone Corp., Rochester 2, N.Y 

Mercury Electronic Co., Box 450N, Red Bonk, N. J 

Moulic Speciaities Co., 1005 W. Washington &t., 
Bioomington, tii 

New Jersey Electronics 
Kenilworth, N. J 

Pennsylvonia Testing Laboratory, Doylestown, Pa 

Power Transformer Co., inc., 532 Mulberry St., New 
ak 5,N.J 

RADIO CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Raytheon Mfg. Co., Medical Sales Dept, 
54, Mass 

Research Specialties Co, 
7, Calif 

Servo-Tek Products 
thorne, N. J 

Simpsen Electric Co Div. ef American Gage & 
Machine Co., 5208 W. Kinzie St , Chicago 44, III 

Sorensen & Co., Inc., 375 Fairfield Ave., Stamford 
Conn 

Standard Electronics Corp., 285 Emmett St, 
5, 

SYLVANIA ELECTRIC PRODUCTS, 
ERGY DivV., P. O. Box 59, 
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Brooklyn 32, N. Y 
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Model Rectifier Corp., 557 Rogers Ave., 
N 

Power Vransformer Co., Inc., 
ark 5,N.J 

Pyramid Electric Co., 1445 
gen, N. J 
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ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N.Y ADV. PG. 180 

ATOMIC RESEARCH LABORATORY, 107!7 
Bivd., Los Angeles 34, Calif ADV. PG. 1472 

EL-TRONICS, INC., Sth & Noble Sts., Phila 
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Radium Chemical Co., 16! € 42nd Si., 
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Hudson Bay Division, Refrigerati« 
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Pittsburgh 30, Pa AD pe 

Worthington Corp., Fle de N.J 
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briel, Calif 
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’ #17, Poramus 
Instrument Co., 203 
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Transformer Co., 910 W 
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S. E. 26, England 
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Clegg Laboratories, inc 
Morris Township, N, J 
Curtiss-Wright Corp., 
J 


Third St., Bur- 


Central Jackson Bivd., 
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London, 
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N 
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Machinery Mfg. Co., 800 Central Ave., 
Minneapolis 13, Minn 
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ELECTRONIC MEASUREMENTS CO., INC., Lewis 

& Maple Ave., Eatontown, N. J. ADV. PG. 160 
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FORD INSTRUMENT CO., 
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Peschel Electronics, iInc., 13 Garden St., 
chelle, N. Y 
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United Mfg. Co., Div. of W. LL. Maxson ¢ 
Haig St., Hamden 14, Conn 
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Hedin Tele-Technical Corp., 87 Dorsa Ave., 
ton, N. J 
industrial Electron 
0, Mich 
Kinetic Instrument ¢ 
LaoPine & Co Arthur 
cago 29, lil 
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NUCLEAR AND ALLIED PRODUCTS 


Amperite Co., Inc., 561 Broadway, New York 12, 
N. Y 
Arrow-Hart & Hegeman Electric Co 
St., Hartford 6, Conn 
ASSEMBLY PRODUCTS, 
ADV. PG. 164 
Autocail Co., Shelby, Ohio 
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Chicago 7, Iii 
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N. J 
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Couch Co., Inc., S. H., North Quincy 71, Mass. 
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Hedin Tele-Technical Corp., 
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Kellogg Switchboard & Supply Co 
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Marion Electrica 
chester, N_H 
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i 
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non, N. Y 
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AMF ATOMICS INC., A SUB. OF AMERICAN MA- 
CHINE & FOUNDRY CO., AMF Bidg., 26! Madison 
Ave., New York 16, N. Y ADV. PG. 42 

Advance Electric & Relay Co., 2435 N. Naomi St., 
Burbank, Coll 

American Instrument Co., Inc., 
Silver Spring, Md 

Amperite Co., Inc., 561 
N.Y 

Branson Corp., 113 Cornelia St., Boonton, N. J 

Caltron Co., 1406 S$. Hobart Bivd., Los Angeles 6, 
Calif 

Curtiss-Wright 
NJ 
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8030 Georgia Ave., 
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N.Y 
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1, England 
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Rd., Schenectody 5, N. Y 

GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell Ave., Schenectady 
6,N.Y ADV. PG. 56, 135 

GENERAL MILLS, INC., MECHANICAL DIV., 
Central Ave., N. E., Minneapolis, Minn 
PG. 43 

instruments, inc., 122 N 
Tulsa, Okla 

Isotope Developments, Lid Finsbury 
House, 120 Moorgate, London E. C. 2, 

KEWAUNEE MFG. CO., 5083 S. Center St 
Mich ADV. PG. 106 

larson instrument Co., 24 Orchard St., 


5 Victoria St., London, $. W 


INC., Conn 


Ansonia, 


River 


1620 
ADV 


Madison, P. O. Box 556, 


Pavement 
England 
Adrian, 


Tarrytown, 


N 

MAGNETIC AMPLIFIERS, INC, ¢ Tinton Ave 
York 55, N.Y ADV. PG. 136 

NRD INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo ADV. PG. 36 

Nuclear Engineering Lid., Greenwich Metal 
London, S. E. 7, England 

Pantatron lid., 26 Savage Gardens, 
3, England 

Phillips Control! Corp., 
il 

Technical Operations, Inc 
ton 74, Mass 

Traceriab, Inc., 130 High St., Boston 10, Mass 

WESTINGHOUSE ELECTRIC CORP. P. ©. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 


RESINS—lon-Exchange 


Bio-Rad 
Calif 

Chemical Process Co., 

Crystal Research Labs., inc 
3, Conn 

Dow Chemical Co., Midland, Mich 

Rohm & Haas Co., The, W. Washington 
Philadelphia, Pa, 


RESISTORS 
NOTE: Various 


dicated in this listing 


New 

Louis 
Works, 
London, E. € 


59 W. Washington $1., Jollet, 


6 Schouler Court, Arling 


Laboratories, 800 Delaware St., Berkeley 
Redwood City, Calif 


29 Allyn St Hartford 


Square, 


types of resistors are not in 


Contact manufacturer 


for specific type(s) desired 


ACF industries, Inc., 30 Church St., New York 7, 
N.Y 


Ace Electronics Associates, 125 Rogers Ave., Somer 
ville 44, Moss 
Aerovox Corp 740 Belleville Ave New Bedford, 
Moss 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil 
wavkee 4, Wis ADV. Pt 4 

Allies Products Corp., 
Washington 6, D. ¢ 

Amperite Co., inc., 561 Broadwa 
N.Y 

Amhold Ceramics, tnc., | E. 57th St, 
22,.N. Y 

Bird Electronic 
14, Ohle 

Bond Electronics Corp., 60 Spr 
field, N. J 

Carborundum Co., Globar Div., Niagara Falls, N. Y 

Centralab Division of Globe-Union, inc., 900 E 
Keefe Ave., Milwaukee |, W 

Cima Corp 119 Braintree St., Allston 34 

Cinema Engineering Co., Div f 
1100 Chestnut St., Burbank, Calif 

Circuit 1927 Firat 
Petersburg, Fla 

Clark Controller Co., 
10, Ohio 

Clarostat Mig. Co., Ine 

Computer instruments Corp., 


1028 Connecti 


st Ave., N. W., 
New York 12, 
New York 
1800 € 16th St 


Corp Cleveland 


nefield Ave., Spring 


Moss 
Aerovoxn Corp., 


Instruments Ine 


Ave., $., & 


1146 E. 152nd St., Cleveland 
, Dover, 
1964 Utl 


New Hampshire 
1 Ave., Brook 


tyn, N.Y 
CORNING GLASS WORKS, Corning, N.Y. ADV. PG 
118 


Cutler-Hammer, inc., 412 WN 
1, Wis 

Dale Products, inc 

Daven Co., The, 191 Central Ave., Newark 4, NJ 

Eastern Precision Resistor Cor; 475 Barbey St., 
Brooklyn 7, N.Y 

Electro Measurements, inc 
Partiand 15, Ore 

Electro-Mec Laboratory, inc 47-5 S1 
Island City 1, N.Y 

Erie Resistor Corp., 644 W. 12th St le, Pa 

Federal Telephone & Radio C« A Div. of Interna 
tional Telephone & Telegraph Corp., 100 Kings 
land Rd., Clifton, N. J 

FORD INSTRUMENT CO., DIV. OF SPERPRY CORP 
31-10 Thomson Ave., Long Island City, N. Y 
ADV. PG. 145 

General Electric Co., Apparatus Sea Div 1 
Rd, Schenectody 5, N. Y 

General Radio Co., 275 Massachusetts Ave Cam 
bridge 39, Moss 

Hardwick, Hindle, Inc., 40 Hermon &t., 
N. J 


12th St Milwaukee 


, Columbus, Net 


Stork St, 


Long 


River 


Newark 5, 


D-63 





RHEOSTATS 





Hycor Co Inc., 11423 Vanowen St., North Holly- 
wood, Calif 

at ny _— 
Union, 

INTERNATIONAL RESISTANCE CO., 401 WN. Brood 
St., Philadeiphic 8, Po ADY. PG. Inside Front 
Cover 

K-F Development Co., 
City, Colif 

Keystone Carbon Ce., Inc., Saint Marys, Po 

Lectrohm, inc., 5561 Northwest Highway, 
30, i! 

Mallory & Co., Inc., P. 8., 3029 E. Washington St., 
indianapolis 6, ind 

Mepco inc., 35-37 Abbett Ave., Morristown, N. J 

Ohmite Mfg. Co., 3601 Howard St., Skokie, Iii 

Polytechnic Research & Development Co,, Inc., 202 
Tillary $t., Brooklyn 1, N 


Co., 1036 Commerce Ave., 


2606 Spring St., Redwood 


Chicago 


Precision inc., 730 Lyndale Ave., N., Minneapolis, 
Minn, 

Pyrofilm Resistor Co., & 
J 


Whippany St., Morristown, 


Resistor Corp., 117 Stanley Ave., Yonkers, 


Y 

RESISTANCE PRODUCTS CO., 914 S. 13th St., Har- 
risburg, Pa ADV. PG. 121 

Sanders Associates, inc., Nashua, N. H 

Sensitive Research Instrument Corp., 310 Main St., 
New Rochelle, N.Y 

Shalicross Mfg., 10 Jackson Ave., 

Speer Carbon Co., St. Marys, Pa 

Sprogue Electric Co., North Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa 

Stupakeff Division of The Carborundum Co., 
Pa 

Texas Instruments, inc., 
9, Texas 

Thermistor Corp. of Ame 
N 

Tru-Ohm Products Div., Model Engineering & Mfg., 
Inc., 2800 Milwaukee Ave., Chicago 18, Ili 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohie ADV. PG. 123 

Ward leonard Electric Co., 21 South St., Mt. Ver 
non, N.Y. 

Waters Manufacturing, 
54, Mass 

WESTINGHOUSE ELECTRIC CORP, P. « Box 868 
Pittsburgh 30, Pa ADV. PG. 32 33 

White Dental Mfg. Co., S&. $., 10 East 40th Sr, 
New York 16, N. Y 

Winslow Co., Inc., 9 Liberty St., Newark, N. J 

Wirt Co., 5221 Greene St., Philadelphia 44, Pa 


RHEOSTATS 


Ace Electronics Associates, 
ville 44, Mass 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
woukee 4, Wis ADV. PG. 4 

Amperite Co., Inc., 561 
N.Y 

Central Scientific Co., 
13, WI 

Centralab 
Keele Ave., 

Clark Controller Co., 
10, Ohie 

Clarostat Mfg. Co., Inc., 

Cutler-Hammer, inc., 412 WN 
1, Wis 

Daven Co., The, 191 Central Ave., 

Delur-Amsco Corp., 45-01 
land City 1, N.Y 

Edcliff Instruments, 
8, Calif 

Electro Meosurements, inc., 
Portiand 15, Ore 

General Electric Co., Apparatus Sales Div., 1 
d., Schenectady 5, N.Y 

General Radio Co., 275 Massachusetts Ave., 
bridge 39, Mass 

Hardwick, Hindle, Inc., 40 Hermon St 
N J 

INTERNATIONAL RESISTANCE CO., 40! N. Brood 
St., Philadelphia 8, Pa ADV. PG de Front 
Cover 

K-F Development Co., 
City, Calif 

Molliory & Co., Inc., P. R., 
indianapolis 6, Ind 

Ohmite Mfg. Co., 34601 

Precision Scientific Co., 
cago 47, Ill 

Tech Laboratories, inc., 
Palisades Pork, N. } 

Technology Instrument Corp 531 
Mats 

Tru-Ohm Products Div Model Engineering & Mfg., 
Inc., 2800 Milwoukee Ave., Chicago 18, | 

Ward Leonard Electric Co., 21 South St Mt. Ver 
non, N.Y 

Weich Scientific Co., 
cago 10, Ill 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 8468 
Pittsburgh 30, Pa ADY. PG. 3 } 

Wirt Co., 5221 Greene S., Ph ladelphic a 44. Pa 


RINGS—Absorption, Fractionating 


Ohle 
Works, 


Collingdale, Pa 


Latrobe 


6000 Lemmon Ave., Dallas 


a, Durham Ave., Metuchen, 


4 Gordon St., Waltham 


125 Rogers Ave., Somer 


Broadway, New York 12 


1700 Irving Park Rd., Chicago 


Division of Globe-Union, Inc 900 E 
Milwaukee 1, Wis 

1146 € 52nd St., Cleveland 
Dover, New Hampshire 
12th S!., Milwaukee 


Newark 4, N. J 


Northern Bivd., Long Is 


383 N. Foothill Bivd., Pasadena 


4312 S$. E. Stark St., 
River 


Cam 


Newark 5, 


2606 Spring St., Redwood 
3029 E. Washington St., 


Skokie, fi! 
Cortiand St., Ch 


Howard St., 
1737 W 
& Edsall 


Bergen 


Bivds., 


Main St., Acton, 


Ww. W 15 Sedgwick St., Chi 


ly Ave., Akron 
Greenwich Metol 


Knight, Maurice A 171 Ke 
Nuclear Engineering Ltd 
London, $. E. 7, England 


D-64 


Pantatron Ltd., London, E. C 
3, England 

Stillman Rubber Co., 
Calif 


U. S. Stoneware Co., Akron 9, Ohio 


RODS—Hard Rubber 


Allied Resinous Products inc., 
Ohio 

Luzerne Rubber Co., 

Minor Rubber Co., 
N 

Roberts Toledo Rubber Co., 
Toledo 6, Ohio 

U. S. Rubber Co., 1230 Avenues of the Americas, 
New York 20, N. Y. 


ROOMS—Shielded Screen 


Inc., 3642 N. Low 


26 Savege Gardens, 


5811 Marilyn Ave., Culver City, 


Box 461, Conneaut, 
Muirhead Ave., Trenton, N, J 
49 Ackerman St., Bloomfield 


1200 Prospect & M.C.R.R., 


Ace Engineering & Machine Co., 
rence St., Philadelphia 40, Pa 
Allied Engineering Co., 2006 Clement Ave., 
Calif 

AMERAY CORP., 
PG. 54 

Bowser Technical Refrigeration Div 
Terryville, Conn 

Knapp Mills, inc., 23-15 Borden Ave., 
City 1, N 

Lindgren & Associates, Erik A., 
wood Ave., Chicago 40, II! 

Nuclear Engineering Ltd., Greenwich Metal 
London, S$. E. 7, England 

Pantatron Ltd., 26 Savage Gardens, 

3, England 

RAY -PROOF corpP., 
N.Y ADV. PG 

Williams & Associates, 
Md 


SAFES 


AMERAY CORP., 
PG. 54 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 
N.Y ADV. PG. 162 

BAR-RAY PRODUCTS, INC., 
32,N. ¥. ADV. PG. 48 

EL- -TRONICS, INC., 5th & Noble Sts., 

Po ADV PG 99 

FARREL- BIRMINGHAM CO., INC., 
ADV, PG. 31 

Isotope Accessories Co., 
Pa 

Isotopes Specialties Co., 703 S$. Main St., 
Calif, 

Reese Mills, 
City 1, N. 

Mallory r Co., Inc., 
Indic snapolis 6, Ind 

NATIONAL LEAD CO., 111 Broadway, 
N.Y. ADV. PG. 52 

Nuclear Engineering Ltd., 
London S. E. 7, England 

Pantatron Lid., 26 Savage Gardens, 
3, England 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif AD PG 29 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbonk, Calif. ADV, PG. 114 

Technical Operations, inc., 6 Schouler Court, 
ton 74, Mass 

Technical Speciaities, inc., 
Columbus 15, Ohio 

Watson Mfg. Co., Inc., Jamestown, 


SAFETY EQUIPMENT 


Engineering Corp. of America, 
field, N 

General Scientific Equipment Co., 
ton St., Philadelphia 32, Pa 


SAMPLE HOLDERS & CHANGERS 


Alameda, 


Alameda, 


Route 7246, Kenvil, N. J ADV 


of Bowser, Inc., 
Long Island 
4515 WN. Ravens 
Works, 

s. ¢ 


London, 


513 W. 54th St., New York, 
7 


4906 Dei Ray Ave., Bethesda, 


Rovte 746, Kenvil, N. J ADV 


209 25th St., Brooklyn 
Philadelphia 


Ansonia, Conn 


Box 5458, Philadelphia 43, 
Burbonk, 
Inc., 23-15 Borden Ave., Long Island 
v. 


P. R., 3029 E. Washington St., 


New York 6, 


Greenwich Meta’ Works, 


Londen, E. C 


Arling 
50 W. Maple St., 


N.Y, 


201 Grove St., West 


2700 W. Hunting- 


Allied Engineering Co., 2006 Clement Ave., 
Calif 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 
N.Y. ADV. PG. 162 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, itl ADV 9 

EL-TRONICS, ~~ 
23, Pa ADV 

Harper . ot Co., 
Monica, Calif 

Hoffman Laboratories, inc., Sub. of Hoffman Electron 
ics Co., 3761 S. Hill St., Los Angeles 7, Calif 

Isotope Accessories Co., Box 5458, Philadelphia 43 
P 


Chicago 


le "oe & Noble Sts., Philadelphia 
99 


2330 Michigan Ave., Santa 


a 

NRD INSTRUMENT CO., 6427 Etzel Ave., St. Louis 
14, Mo. ADV. PG. 36 

NUCLEAR INSTRUMENT & CHEMICAL CO., 
Erie St., Chicago 10, Ii! ADV. PG. 109 

Professional instrument Corp., 149 Broadway 
York 6, N.Y 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S$. Halsted $t., Chicago 721, Il! ADV. PG. 117 

REED-CURTIS NUCLEAR INDUSTRIES, INC 307 
Culver Bivd., Playe del Rey, Calif ADV. PG. 29 


229 W 


New 


1955-1956 DIRECTORY of 


Research Specialties Co., 1148 Walnut St., Berkeley 

7, Cali 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbank, Calif ADV. PG. 114 

Traceriab, inc., 130 High St., Boston 10 


SAMPLING SYSTEMS—Air 


ANTON ELECTRONIC ame ies 
Ave., Brooklyn 37, N DV 

ATOMIC CENTER, THE, is9 Pitts Ave., 
N.Y ADV. PG. 162 

FICKLEN, lil, JOSEPH B., 1848 E 
Pasadena 7, Calif. ADV. PG. 169 

Gast Mfg, Corp., 137 Hinkley St., 
Mich 

Millipore Filter Corp., 
72, Mass. 

Mine Safety Appliances Co., 201 N. Braddock Ave., 
Pittsburgh 8, Pa 

NUCLEAR MEASUREMENTS corr., 
ton Ave., indianapolis 18, Ind. ADV. PG. 126 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, iil ee PG. 117 

Schieicher & Schuell Co., Carl, ‘Keene 

STAPLEX CO., THE, AIR SAMPLER piv. 
Ave., Brooklyn 32, N. Y. ADV, PG 158 

Tracerlab, inc., 130 High St., Boston 10, Mass. 


SCALERS—Battery Operated 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 180 


ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 
N.Y. ADV. PG. 162 
iNC., 
P 


, Mass. 


1226- ° Flushing 
G. 180 

he. York 17, 

Mountain $t., 

Benton Horbor, 


36 Pleasant St., Watertown 


2460 WN. Arling- 


"75 Fifth 


BERKELEY DIV. OF BECKMAN INSTRUMENTS, 
2200 Wright Ave., Richmond, Calif. ADV. 
142 

Devtron Engineering, 1 
Calif. 

Hoffman Laborotories, Inc., Sub. of Hoffman Electron- 
ics Co., 3761 S. Hill St., Los Angeles 7, Calif 
RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 

S. Halsted St., Chicogo 21, ill. ADV. PG. 117 

Walkirt Co., 145 W. Hazel, Inglewood, Calif 


SCALERS—Binary 
See also COUNTERS 
Advance Electronics Co., 451 Highland Ave., 


Winslow St., Redwood City, 


Passaic, 


N. J 

ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y ADV. PG. 180 

ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 

Y. ADV. PG. 162 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back Cover 

Burroughs Corp., Electronic instruments Div., 1209 
Vine St., Philadelphia 7, Pa. 

Cinema-Television Lid., Worsley Bridge Rd., 
S. E. 26, England 

Clary Multiplier Corp., 
briel, Calif 

Computing Devices of Canada Ltd., 
Otiowa 4, Ontario, Caneda 

DAYSTROM INSTRUMENT, Archbold, Pa. 
101 

DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, Ill. ADV. PG. 89 

Devtron Engineering, 1 
Calif 

Douglas Radio Labs., 
Mass 

Eberline Instrument Div 
gineering Co., Inc., P. O. Box 
N. MM 

Eeco Production Co., 
Angeles 5, Calif 

Electrical & Physical Instrument Corp., 42 
St., Long Island City 1, N. Y 

Electronic Engineering Co. of California, 
Alvarado St., Los Angeles, Calif 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa ADV. PG. 99 

Falk & Co., Ltd., M., 5 Victoria St., 
|, England 

HAMNER ELECTRONICS CO., Box 531, 
N.J. ADV PG, 139 

Harper Engineering Co., 
Monica, Calif 

Isotope Developments, lid., Finsbury Pavement 
House, 120 Moorgate, London E. C. 2, England 

Laboratory for Electronics, inc., 75 Pitts St., Boston 
15, Mass 

MEASUREMENT ENGINEERING LTD., 
tario, Canoda ADV. PG. 170 

NRD INSTRUMENT CO., 6427 Etzel Ave., St 
14, Mo ADV. PG 36 

NUCLEAR INSTRUMENT & CHEMICAL CORP 
Erie St., Chicago 10, III ADV. PG. 109 

NUCLEAR MEASUREMENTS CORP., 2460 N. Arling- 
ton Ave., Indianapolis 18, ind ADV. PG. 126 

Nucleonic Co. of America, 196 DeGrow St., Brook- 
lyn 31, N.Y 

Potter Instrument Co., 


London, 
408 Junipero St., San Ga- 
P. O. Box 508, 
ADV. PG 
Chicago 
Winslow St., Redwood City, 
176 Norfolk Ave., Boston 19, 


of Reynolds Electric & En- 
279, Santa Fe, 


827 $. Vermont Ave., Los 
19 27th 


180 § 


london $. W. 
Princeton, 


2330 Michigan Ave., Santa 


Arnprior, On- 
Louis 


229 W. 


115 Cutter Mill Rd., Great 
Neck, N. Y 

aa me COUNTER LABS., INC, 

Skokie, II! ADV. PG. 25 

RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S. Halsted St., Chicago 21, III ADV PG 117 

REED-CURTIS NUCLEAR INDUSTRIES, INC., 307 
Culver Bivd., Playa del Rey, Calif. ADV. PG. 29 


5122 W. Grove 


November, 1955—NUCLEONICS BUYERS’ GUIDE 





NUCLEAR AND ALLIED PRODUCTS 


Sherwin instrument Co., 2875 Broadway, New York 
25, N.Y 

SPINCO MFG. CO., INC., 
St., Philadelphia 32, Pa ADV. PG. 177 

TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbonk, Calif. ADV. PG, 114 

Tracerlab, Inc., 130 High St., Boston 10, Mass 

Trott Electronics Co., 27 Gorham St., Rochester 5 
N.Y 

VICTOREEN INSTRUMENT CO., 5806 Hough Ave 
Cleveland 3, Ohio ADV. PG. 123 

Walkirt Co., 145 W. Hazel, Inglewood, Calif 

Wright Engineering Co., 180 E. California St., 
Pasadena |, Calif 


SCALERS—Decade 
See also COUNTERS 


Advance Electrorics Co., 


2632-36 W. Cumberland 


451 Highland Ave., Passaic, 
N. J 
ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 180 
ATOMIC CENTER, THE, 489 Fifth Ave., New York 17, 
N.Y ADV, PG. 162 
ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass ADV. PG. inside Back Cover 
Benson-Lehner Corp., 2340 Sawtelle Ave., los An- 
geles 64, Colif 
BERKELEY DIV. OF BECKMAN INSTRUMENTS, INC., 
2206 Wright Ave., Richmond, Calif. ADV. PG 
142 
Burndept, Ltd., West St., 
Cinema-Television itd., 
S. E. 26, England 
Clary Multiplier Corp., 
el, Calif 
Computing Devices of Canada Ltd., 
Ottawa 4, Ontario, Canada 
Curtiss-Wright Co., Electronics Div., 
DAYSTROM INSTRUMENT, Archbold, Po 
101 
DETECTOLAB, INC., 6544 N. Sheridan Rd., 
26, 11. ADV. PG, 89 
Devtron Engineering, | 
Calif 
Douglas Rodio Labs., 176 Nerfolk Ave., 
Mass 
Eberline Instrument Div 
gineering Co., Inc., P. O. Box 
N. Mm 
— a ge Co., 
eles 5, Calif 
EKco ELECTRONICS LTD., 
CORP.), 34-01 30th St 
N.Y. ADV. PG. 104 
Electrical & Physical Instrument Corp., 42-19 27th 
St., Long Island City 1, N 
Electronic Engineering Co. of California, 
Alvarado St., Los Angeles, Calif 
EL-TRONICS, INC., 5th & Noble Sts., 
23, Pa. ADV PG. 99 
Falk & Co., ltd., M., 5 Victoria St., 
1, England 
Harper Engineering Co., 
Monica, Calif 
Hoffman Laborotories, Inc., Sub. of Hoffman Electron 
jes Co., 3761 S. Hill St., Los Angeles 7, Calif 
Isotope Developments, Ltd., Finsbury Peovement 
House, 120 Moorgate, London E. C. 2, England 
Laboratory for Electronics, Inc., 75 Pitts St., Boston 
14, Mass 
MEASUREMENT ENGINEERING LTD, 
tario, Canada ADV. PG. 170 
North American Philips aoe Inc., 
Ave., Mt. Vernon, N 
NUCLEAR corp OF AMERICA, 33-61 Crescent St., 
Long Island City 6, N.Y ADV. PG. 131 
NUCLEAR INSTRUMENT & CHEMICAL CORP., 
Erie St., Chicago 10, Ill ADV. PG. 109 
NUCLEAR MEASUREMENTS CORP., 2460 N. Arling 
ton Ave. Indianapoils 18, Ind ADV. PG. 126 
Nucleonlc Co. of Americo, 196 DeGraw St., Brook 
yn 31, N.Y 
RADIATION COUNTER LABS., ame 
St., Skokie, II! ADV. PG 
RADIATION INSTRUMENT DEVELOPMENT LAB., 5737 
S Holsted St., Chicago 21, Ii! ADV PG 117 
Ransom Research, P. O. Box 382, San Pedro, Calif 
Sherwin Instrument Co., 2875 Broadwoy, New York 
25,N_.Y 
SPINCO MFG. CO., INC., 
St.. Philadelphia 32, Pa ADV. PG. 177 
TECHNICAL ASSOCIATES, 140 W. Providencia Ave., 
Burbonk, Calif ADV. PG. 114 
TECHNICAL MEASUREMENT CORP, 
New Haven, Conn ADV. PG. 49 
Telecomputing Corp., 133 E. Santa Anita Ave., Bur- 
bank, Calif 
Tracerlab, Inc., 
Trott Electronics Co., 
N.Y 
VICTOREEN INSTRUMENT CO., 5806 Hough Ave., 
Cleveland 3, Ohio ADV. PG. 123 
Walkirt Co., 145 W. Hazel, Inglewood, Calif 


SCALES—tLaboratory 


Accurate Sheet Metol & Mfg. Works, 
Chicago 47, ii! 
1700 Irving Park Rd., Chi- 


United Kingdom 
London, 


Erith, Kent, 
Worsley Bridge Rd, 
408 Junipero St., San Go 
P. O. Box 508 


Carlstadt, N. J 
ADV. PG 


Chicago 
Winslow St., Redwood City 
Boston 19 


of Reynolds Electric & En 
279, Santa Fe, 
827 S. Vermont Ave., los An 


(AMERICAN TRADAIR 
Long Island City 6, 


180 §$ 
Philadelphia 
london S. W 


2330 Michigan Ave., Santa 


Armprior, On 


750 S$ 


Fulton 


229 W 


5122 W. Grove 


2632-36 W. Cumberland 


140 Stote St, 


130 High St., Boston 10, Mass 
27 Gorham St., Rochester 5, 


2336-38 Mil 
waukee Ave 

Central Scientific Co., 
cage 13, Ill 

Exact Weight Scale Co., 
8, Ohlo 


944 W. Fifth Ave., Columbus 


SERVOMECHANISMS 





Humboldt Mig. Co 2014 N. Whipple St., Chicago 
Povement 


England 


Developments Ltd., Finsbury 

120 Moorgate, london E. C. 2 
Mettier Instrument Corp., Highstown, N. J 
Ohaus Scale Co., 1050 Commerce Ave., Union, N. J 
Torsion Balance Co., 35 M onhegan St., Clifton, N. J 
Welch Scientific Co. W. M 515 Sedgwick St., 

Chicago 10, Ill 

YONKERS LABORATORY SUPPLY CO., 70 


Ay 


Ave., Yonkers 2, N. Y ADV. PG 7 


SCALES—Platform 


944 W. Fifth Ave., 


Palisade 


Exact Weight Scale Co., Columbus 
8, Ohio 

Fairbanks, Morse & Co., 
cago 5, til 

Humboldt Mfg. Co 
47, itl 

STREETER AMET CO., 410! Ravenswood Ave., Chi 
cago 13, Ill ADV. PG. 108 


SCALES—Spring 


2014 N. Whipple St., Chicago 


600 S. Michigan Ave., Chi 


2014 N. Whipple St., Chicago 


Humboldt Mfg. Co 
47, ii! 
Welch Scientific ¢ 
SCINTILLATION COUNTERS 
See COUNTERS 
CRYSTALS 
PHOSPHORS 
SCINTILLATORS—Liquid 
SCINTILLATORS—Plastic 


See PHOSPHORS—Scintillation 


SCREENS—taboratory 


Works, 


W. M., 1515 Sedgwick St., 


Accurate Sheet Metal & Mig 2336-38 Mil 
waukee Ave., Chicago 47, II 

AMERAY CORP., Route #46, 
PG. 54 

Central Scientific Co., 
cago 13, til 

Cuno Engineering Corp., 


Kenvil, N. J ADV 


1700 Irving Park Bivd., Chi 


85 S. Vine St., Meriden, 


Scientific Co., 709 Forbes St., Pittsburgh 19, 

Humboldt Mfg. Co., 
47, 

Newark Wire Cloth Co., 351 
4,N.J 


SCREENS, SIEVES 


Accurate Sheet Metal & Mig 
woaukee Ave., Chicago 47, |i! 

Custom Scientific Instruments, inc., 
Arlington, N. J 

Humboldt Mfg. Co., 
47, i 
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Perkin-Elmer Corp., Norwalk, Conn 

Phoenix instrument Co., 
Sth St Philadelphia, Pa 

Process & instruments, 15 Stone Ave., Brooklyn 33 
= 

Scientific Specialties 
ton 35, Mass 

Telechrome, inc 

Welch Scientifi 
Chicag ( 

Wilkens-Anderson Ce j f ¢ 


51 ' 


Electron Laboratories Inc., 641 Arch 
Jeiphia 6, Pa 


Instrument Div., Box A, Buf 


University Rd Cam 


630 St. Poul St., Roches 


Beckman Instruments, inc., Fuller 


Philadelphia 


1700 Irving Park Rd., Chicago 


Instruments, inc 318 Madison St., Moy 


238th 


1237 Wrightwood Ave., 


Corp., 
River 
Highland 


Newtonville, Mass 


Phila 


Drive, 


3803-05 North 


Precision 


Corp., Snow & Union Sts., Brigt 
Amityville N i 


Sedgwick $? 


SPECTROSCOPY EQUIPMENT— 
Microwave 


DeMornay -Bona 10 S. Arroyo Parkway, Pasa 


dena, Calif 


STANDARDS——Frequency 
ACF Industrie ) hurch St 
N.Y 
Airmec Lt 
lond 
American , , 580 Fifth Ave., New 

York 36 
Avion inst t ’ of 


State Highway 


New York 7 


Buckinghamshire, Eng 


American Car & 

Foundry Co #17, Paramus 
NJ 

BERKELEY Div 
2200 Wright 
42 

Borg < 700 w Borg 
Janesville, Wis 


OF BECKMAN INSTRUMENTS, INC 
Ave hmond, Calif. ADV. PG 


Equipment Div 


Clegg Laboratorie ne Ridgedale & Hanover Aves 
Morris awinsh N. J 

D & R Ltd., 402 Gutierrez $1., Santa Barbara, Calif 

Federal Telephone & Radio Co., A Div of intern 

100 Kingsland 


tional Telephone & Telegraph Cor; 


Rd., Clifton NJ 
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et Lat 

ord, Herts o 

General Radio (¢ , 275 Massachusetts Ave 

bridge 39, Mass 

Gibbs Mfg. Ce N 
Ho rafters, inc 


Cam 
Main St Janesville, Wis 


4401 W. Fifth Ave 2 


Chicage 24 

Hewlett-Packord Co 395 
Calif 

Hycon Mfg. Co 
Calif 

industrial Test Equis 55 E 
York 3, N.Y 

Marcon! instrument Ltd 44 New St New York 


Page Mill Rd., Pale Alte 


2961 E. Colorado St., Pasodena 8 


lith St.. New 


4, Y 

MEASUREMENT ENGINEERING LTD, Arn 
tario, Canada ADV. PG 170 

NORRMAN LABORATORIES, ERNST, Williams Bay 
Wis ADV. PG. 179 

Radio Frequency Labs ve Beonton 2, N. } 

Ransom Research, P. O. Box 382, San Pedro, Calif 

Servo Corp. of America, 2020 Jericho Tumpike, New 
Hyde Pork, N.Y 

Standard Electronics Research 
Ave., New York 21, N. Y 

Standard Time Co 89 
field, Mass 

TELETRONICS LABORATORY, INC, 54 Kinkel St, 
Westbury, N.Y ADV. PG 144 

Vectron Inc 400 Main St Waltham, Mass 

Wickes Engineering & Construction Co., 12th & Ferry 
Ave., Camden 4, N. J 


STANDARDS—Radioactivity 


See REFERENCE SOURCES 


STANDS—Oscilloscope 


Computing Devices of Canada, ttd Pr Oo 
Ottawa 4, O 

DuMont Labs ne 
Clifton, N. J 

Electronic Tube Corp 
Philadelphia 18, Pa 

Emerson Sack-Warner Cort 85 
Somerville, Mass 

Isotope Accessories Co Box 5458, Pb 


Corp 2 East End 


Electric legan St Spring 


Box 508 
tarlo, Canada 
Allen 6 760 Bloomfield Ave 


1200 E. Mermoid Lane 


Washington St 
adelphia 43 


a 
Karp Metal Products Co Div. of WH & 8B Ame 
Machine Co., 211 63rd St, Brooklyn 20. N. Y 
MEASUREMENT ENGINEERING LTD., Arnprier, O 
torlo, Canada ADV. PG. 170 


Tektronix, ine P. ©. Box 831, Portiand 7, Ore 


STANDS—tTitration 


Emerson-Sack-Warner Corr a5 
Somerville, Mas 

Fisher Scientific Co 
Pa 

Hellige 877 Stewort Ave Garden City, N. ¥ 

Microche ical Specialty ¢ 1834 University Ave 
Berkeley 3. Calif 

Precision Scientific Co 4 w. ¢ 
cago 47, Ill 


Washington 


709 Forbes Ave Pittsburgh 19 


tiand 5S! 


STERILIZERS 


Aetna 
49 
nsteod 
race, Forest Hills 
Emerson -Sack-Warner 
Somerville, Mass 
Modern Laboratory Equi 
Ave., New York 28, N 
Nuclear Engineering Lid 
London, S$. E. 7, Eng 1 
Pantatron Lid., 26 Savage G 
Englar 
Pelton & a 12 Harper Ave... Det 
Precisior 1737 W. Cortland 
cago 47 


STILLS——Distilled Water 


Aetna Scientific Co., Se 
49, Me 
American Copper & 6 


Bo 


General Hunting 
ton St Ph > nie ba 

Gr om , Mass 

Nuclear Coreen wict Metal W " 


Londo ft 7. England 
Pantatron Lid, 26 Savage Gardens, Lo 


eering Lid 


ndon, E. ¢ 
Eng 
Plaudier Co 
Pre on | oS 
Chicago 47 
STOKES MACHINE CO F 4 
Philadelphia 20, Pa ADV. Pt 


1002 Weet Ave Rochester, N 


entif Co 737 
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STILLS——Laboratory 


Co., Second & 


SI 


Aetna Scientific Spring 
49, Mass 

Americon Copper & Bross 
Ohio 

Barnstead Still & Sterilizer Co., 222 Lanesville 
race, Forest Hills, Boston 31, Mass 

Central Scientific Co., 1700 Irving Park 
cage 13, ill 

Consolidated Vacuum Corp., 1775 Mt 
Rochester 3, N. ¥ 

Emerson -Sock-Worner 
Somerville, Mass 

Fish-Schurmon Corp., 75 Portman Rd., New Rochelle 
N . 

Greiner Co., 
N 

Gloss Engineering 
Belmont, Calif 

Plaudier Co., 1002 West Ave., 

Precision Scientific Co., 3737 W 
cago 47, III 

Scientific Giass Apparatus Co In 100 
Terrace, Bloomfield, N. J 

STOKES MACHINE CO, F. J., 550 Tabor Rd., 
delphia 20, Pa ADY. PG. 4 

Wilkens-Anderson Co., 4525 W. D 
cago 51, ttl 


STIRRERS 


Allied Engineering Co, 
meda, Calif 

American Instrument Co., Ine 
Silver Spring, Md 

Central Scientific Co., 
cago 13, tll 

Eastern industries, inc., 100 Skiff St., 
Cenn 

Eberbach Corp., 

Fish-Schurman Corp., 
NY 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19 
Pa 


Works ne Cincir 


Rd C 
Read Bivd 


« 


Cort a5 Washington > 


Moore St., New York 


Emil, 26 WN 


Laboratories, 601 O'Neil Ave 
Rochester, N. Y¥ 
Cortland S$t., Ch 


Lakewood 


2006 Clement Ave Ala 
8030 Georgia Ave 


1700 Irving Pork Rd., Chi 


Hamden 


Ann Arbor, Mich 


75 Portman Rd., New Rochelle 


Greiner Co., Emil, 26 N. Moore St., New York, N. Y 

Hellige, Inc., 877 Stewart Ave., Garden City, N. Y 

Kontes Glass Co., Spruce St., Vineland, N. J 

Mixing Equipment Co., 192 Mt. Read Bivd., Roches 
ter 11, N.Y 

Precision Scientific Co., 
cago 47, Ill 

Research Specialties Co., 


1737 W. Cortland St., Ch 


1148 Walnut St., Berkeley 


7, Call 

SARGENT & CO., EB. H., 4647 W. Foster Ave., Chi 
cago 30, Ili. ADV. PG. 35 

Sorvall, inc., Ivan, P. O, Box 23 
walk, Conn 

Special Glass Products Co., 10 W. 33rd St., New 


Pear! St No 


York 1,N_Y 
TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
, 24 Wooster St., New York 13, N. Y 
71 
Weich Scientific Co., 
Chicago 10, II! 
Wilkens-Anderson Co., 
cago 51, ill 
YONKERS LABORATORY SUPPLY CO., 70 Palisade 
Ave., Yonkers 2, N.Y ADV. PG. 167 


STRESS ANALYSIS—Experimental 


ACF Industries, inc., 30 Church St., New York 7 
N 

Allegany Instrument Co., im 

Baldwin-Lima-Hamilton Co 

Doeicam Div, of Minneapolis-Honeywell 
diers Field Rd., Boston 35, Mass 

Gaertner Scientific 1237 Wrightwood Ave 
Chicago, It! 

General Electric Co., Apperatus Sales Div 1 River 
Rd., Schenectady 5, N. Y 

General Radio Co., 275 Masse 
bridge 39, Mass 

Harper Engineering Co 
Monica, Calif 

industrial Electronics, tne 
10, Mich 

Polyphase Instrument Co., 705 Haverford Rd Bryn 
Mawr, Pa 

John X-Ray Leaborotery, Califon, N. J 

Winder Alrcraft Corp., Lakeland Div., P. O 

2397, Lakeland, Fla 


SURVEY METERS 


See CHAMBERS, lonization 


SWITCHES—Limit 


Alden Products Co., 
Brockton, Mass 
ALLEN-BRADLEY CO., 134 W. Greenfleld Ave. Mi 

waukee 4, Wis ADV. PG. 40 
Arrow-Hart & Hegeman Electric Co 103 Howthorn 
St., Hartford 6, Conn 
Automatic Electric Soles Corp 
Chicago 7, II! 
Clark Controller Co 
10, Ohio 
Contro! Products Inc., 306 Sussex St., Harrison, N. J 
Crovse-Hinds Co., Wolf & Seventh North Sts, Syra 
cuse, N_Y 


D-68 


Ww: mM 1515 Sedgwick St 


4525 W. Division St Chi 


Cumberland, Md 
Philadelphia, Pa 
1400 Sol 


Corp 


chusetis Ave., Can 


2330 Michigan Ave., Santa 


8060 Wheeler St., Detroit 


COUNTERS, et< 


117 N. Malan St Deot +47 


1033 Van Buren St., 


1146 E. 152nd St., Clevelan 


Cutler-Hammer, inc., 412 N 12th St Milwaukee 
1, Wis 

Daven Co., The, 191 Central Ave., Nework 4, N 

Electronics Corp., of Americe, 77 Broadway, Caw 
bridge 42, Moss 

Fasco industries, Inc., Rochester 2, NN. Y 

General Control Company, 1700 Soldiers Field Rd., 
Boston 34, Mass 

General Controls Co., Glendale |, Calif 

General Electric Co., Apparatus Sales Div., 1 
Rd., Schenectady 5, N. Y 

Haydon Switch, inc., 536 § 
Conn 

Hetherington, Inc., 
Hill, Pa 

iron Fireman Mfg. Co., Electronics Div 
east Ninth Ave., Portiond 2, Ore 

Lear, inc., 3171 S$. Bundy Drive, Los Angeles 34 
Calif 

Mallory & Co., Inc., 
indianapolis 6, ind 

Mercold Corp., 4201 Belmont Ave., 

Minneapolls-Honeywell Regulator Co., 
Ave., S., Minneapolis, Minn 

Naer Corp., 2301 S$. Purdue Ave., 
Calif 

Network Mfg 
N.J 


River 


leonard St., Waterbury 


Elmwood Ave., Sheoron 


1216 


2838 South 


P. R., 3029 E. Washington St 
Chicago 41, ill 
2753 Fourth 


West Los Angeles, 


Corp., 213 W. Fifth St., Bayonne, 


Phillips Contre! Corp., 59 W. Washington St., Joliet, 
ii 

Shallcross Mfg. Co., 
Pa 

Unimax Div. of The W. L. Maxson Corp., 
34th St., New York 1, N.Y 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa. ADV. PG. 32, 33 


SWITCHES—Pushbutton 


117 N. Main St., 


10 Jackson Ave., Collingdale 


460 W 


Aiden Products Co 
Brockton, Moss 
ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil 
waukee 4, Wis ADV. PG. 40 

Arrow-Hart-Hegeman Electric Co., 
Hartford 6, Conn 

Automatic Electric Sales Corp., 
Chicago 7, Ii! 

Burndept, Lid., West St., Erith, Kent, United Kingdom 

Clark Controller Co., 1146 E, 152nd St., Cleveland 
10, Ohio 

Clary Multiplier Corp., 408 Junipero St., San Ga 
briel, Calif 

Control Products Inc., 306 Sussex St., Harrison, N. J 

Crouse-Hinds Co., Wolf & Seventh North Sts., Syra 
cuse, N. Y 

Cutler-Hammer, inc., 412 N 
Wis 

General Control Company, 
Boston 34, Mass. 

General Controls Co., Glendale 1, Calif 

General Electric Co., Aparatus Sales Div., | 
Rd., Schenectady 5, N. Y 

Haydon Switch, Inc., 536 § 
Conn 

Hetherington, Inc., 


Dept. 147 


103 Hawthorn St., 


1033 Van Buren St., 


12th St., Milwaukee 1, 


1200 Soldiers Field. Rd 


River 


Leonard St., Waterbury 


1216 Elmwood Ave., Sharon Hill, 


Pa 
Kahlenberg Bros. Co., 12th & Monroe Sts., Two 
Rivers, Wis 
Mallory & Co., Inc., P. R., 
St., Indianapolis 6, Ind 
Minneapolis-Honeywell Regulator Co., 
Ave., S., Minneapolis, Minn 
Network Mfg. Corp., 213 W. Fifth St., Bayonne, N. J 
Phillips Control Corp., 59 W. Washington St., Joliet 
i 
Roanwell Corp., 662 Pacific St., Brooklyn 17, N. Y 
Shallcross Mfg, Co., 10 Jackson Ave., Collingdale, 


3029 E. Washington 


2753 Fourth 


a 
Ward Leonard Electric Co., 21 South St., Mt. Vernon, 


N.Y 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868 
Pittsburgh 30, Pa ADY. PG. 32, 33 

9 Liberty St., 


Winslow Co., Inc., Newark, N. J 


SWITCHES—Remote Control 


Aiden Products Co 117 N. Main St., 
Brockton, Mass 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., M 
waukee 4, Wis ADV. PG. 40 

Automatic Electric Sales Corp., 1033 Van Buren St 
Chicago 7, II! 

Automatic Switch Co., 391 
N. J 

CHATHAM ELECTRONICS CORP., 
ADV. PG. 10 

Clark Controller Co., 
100, Ohio 

Crouse-Hinds Co., Wolf & Seventh North Sts., Syra 
cuse, N 

Cutler-Hammer, inc 
1, Wis 

Daven Co., The, 191 Central Ave., Newark 4, N. J 

Endevco Corp., 161 E. California St., Pasadena 
Calif 

General Controls Co., Glendale |, Calif 

General Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 

Gibbs Mfg. Co., N. Main St., 

Hetherington, Inc., 1216 Elmwood Ave., 
Pa 

Jennings Radio Mfg Corp., 970 Mclaughlin Ave 
P.O. Box 1278, San Jose 12, Calif 

Landis & Gyr, Inc., 45 W. 45th St., New York 36 


Dept. 147 


Lakeside Ave., Orange, 


Livingston, N. J 


1146 E. 152nd St., Cleveland 


, 412 WN. 12th St Milwaukee 


Janesville, Wis 
Sharon Hill 


1955-1956 DIRECTORY of 


Noer Corr 2301 S. Purdue Ave., West Los Angele 
Calif 
Network Mig. Corp., 213 W. Fifth St., 


Bayonne, N. J 
Phillips Control Corp., 59 W. Washington St., 


Joliet, 


iW 

ROLLER-SMITH CORP., 1825 W. Market, Bethlehem, 
Pa ADV. PG. 34 

Shalicross Mfg. Co., 10 Jackson Ave., Collingdole, 


Tech Laboratories, inc., Bergen & Edsall Bivds., 
Palisades Park, N. J 
Thompson Products, inc., 

Cleveland 3, Ohio 
WESTINGHOUSE ELECTRIC CORP 
Pittsburgh 30, Pa ADV. PG j 
Wheelco Instruments Div., Barber-Colman Co., Rock 
ford, Il 
Wright Engineering Co., 
dena 1, Calif. 


TABLE TOPS—taboratory 
See also FURNITURE—Laboratory 
2006 Clement Ave., Ala 


2196 Clarkwood Ave., 


P. ©. Box 868, 


180 E. California St., 


Pasa 


Allied Engineering Co., 
meda, Calif 

Allied Resinous Products, Inc., 
Ohio 

Aloe Scientific Div., A. S. Aloe Co., 
bury Bivd., St. Louis 12, Mo 

Brooklyn Hospital Equipment Co., Inc., 
ton Ave., New York, N. Y 

Muskegon, Mich 

Corp., 85 


Box 461, Conneaut 
5655 Kings 
196 Lexing 


Brown Morse Co., 
Emerson-Sack-Warner 
Somerville, Mass 
Fisher Scientific Co., 709 

19, Pa, 

Hamilton Mfg. Co., 

rvington Varnish & Insulator Div 
ing & Mfg. Co., 10 Argyle Terrace, 
N. J 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

KEWAUNEE MFG. CO., 5083 S. Center St., Adrian, 
Mich ADV. PG. 106 

Knapp Mills, Inc., 

City 1, N. Y. 

Laboratory Furniture Co., Inc., 
eola, N 

Lennard > 
City 4, N. J 

Metalab Equipment Corp., 
ville, . 

TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
ADV. PG. 171 

Watson Mfg. Co., 

Welch Scientific Co., W. M., 
Chicago 10, Ill, 


TELEMETERING SYSTEMS—Electronic 


ACF industries, Inc., 30 Church St., New York 7, 
N 

Air Associates, Inc., 
Joyce St., Orange, N. J 

Applied Science Corp. of Princeton, P. O. Box 44, 
Princeton, N. J 

Audio Products Corp., 
Angeles 64, Calif 

Avion instrument Corp., Div. of 
Foundry Co., 295 State Highway 
N. J 

Bristol! Co., Waterbury 20, Conn 

Builders-Providence, Inc., Div. of B6.-I-F 
Inc., 530 Harris Ave., Providence 1, R® 

Burndept, Lid., West St., Erith, Kent, United Kingdom 

Cinema-Television Lid., Worsley Bridge Rd., London, 
E. 26, England 

Cook Electric Co., 


Washington St., 


Forbes Ave., Pittsburgh 
Two Rivers, Wis. 

of Minnesota Min- 
Irvington, 


Borden Ave., long Island 


P. O. Box 590, Min 


125 Monitor St., Jersey 


270 Duffy Ave., Hicks 


Jamestown, N. Y 


1515 Sedgwick St., 


Electronic Equipment Div., 511 


2265 Westwood Bivd., Los 
American Car & 
#17, Paramus, 


industries, 


2700 Southport Ave., Chicago 14, 


il 
DAYSTROM INSTRUMENT, Archbaid, Pa ADV. PG 
101 


Diamond Power Specialty Corp., Lancaster, Ohio 
Doelcam Div. of Minneapolis-Honeywell, 1400 Sol 
liers Field Rd., Boston 35, Mass 
Eastern Precision Corp., 675 

Brooklyn 7, N. Y 
Electro-Mechanical 
Ridgefield, Conn 
Electronic Engineering Co. of California, 

Alvarado St., Angeles, Calif 
ELECTRONIC MEASUREMENTS CO., INC., Lewis St 
& Maple Ave., Eatontown, N. J ADV. PG. 160 
Federal Mfg. & Engineering Corp., 211 Steuben St, 
Brooklyn 5, N. Y 
Federal Telephone & Radio Co., A Div, of Interna 
tional Telephone & Telegraph Corp., 100 Kings 
and Rd., Clifton, N. J 
Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Resistor Barbey S!., 


64 Main St., 


Research, Inc., 


180 $ 


a 
Foxboro Co., 38 Neponset Ave., Foxboro, Mass 
General Communication Co., 681 Beacon St., Boston 
15, Mass 
General: Electric Co., Apparatus Sales Div., 1 River 
Rd., Schenectady 5, N. Y 
GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell Ave., Schenectady 6 
N.Y ADV. PG. 56, 135 
ni & Co G. M 918 E. Green St., 
Calif 
Guiton Mfg. Corp., Durham Ave., Metuchen, N. J 
Hagan Corp., 323 Fourth Ave., Pittsburgh 22, Pa 
Hammariund Mfg. Co., 460 W. 34th St., New York 
1 
Harper Engineering Co., 
Monica, Calif 


Pasadena 


2330 Michigon Ave., Santa 
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NUCLEAR AND ALLIED PRODUCTS 


Michigon City, tnd 
Mfg. Co., 2961 E. Colorado St 


‘ 


Corp., 
Pasodeno 8, 
Hycor Co., Inc., 11423 Vanowen St., North Holly 
wood, Calif 
eo ne 71 Ss 
motif 
Manning, Maxwell & Moore, inc., 
Motorola Communications & Electronics, inc., 
W. Augusta Bivd., Chicago 51, Ii! 
alex Corp. of America, Clifton Bivd., 
N. J 
Pacific Division, Bendix Aviation Corp., 11600 Sher 
man Woay., North Hollywood, Calif 
Radio Products, inc., 10 S. Second Ave., 
Mt. Vernon, N.Y 
ntatron Lid., 26 Savage Gardens, London, E. C. 3 
jland 
ps Control! Corp., 


Bundy Drive, Los Angele 4 
Stratford, Conn 
4545 


Clifton, 
Panorami 


59 W. Washington St., Joliet, 

Photocon Research Products, 421 N. Foothill Bivd., 
Pasadena 7, Calif 

Polarad Electronics Corp 
end City 1, N.Y 

Radio Frequency Labs., Inc., 

Rollin Co., 492 E. Union St., Pasadena 1, Calif 

Rosen Engineering Products, inc., Raymond, 
& Walnut Sts., Philadelphia 8, Pa 

Servo Corp, of America, 2020 Jericho Turnpike, New 
Hyde Pork, N.Y 

Servomechanisms, inc 
N 

STREETER-AMET CO., 4101 Ravenswood Ave., Chi 
cago 13, ill ADV. PG. 108 

Taller & Cooper inc., 75 Front St., Brooklyn, N. Y 

Telechrome, inc., 88 Merrick Rd., Amityville, N. Y 

West Coast Electronics Co., 5873 W. Jefferson, Los 
Angeles 16, Calif 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 868, 
Pittsburgh 30, Pa ADV. PG. 32, 33 

Wright Engineering Co., 180 E. California St., 
dena 1, Calif 


TELETHERAPY UNITS 


1210 Spring Brook Rd., 


43-20 34th St., Long Is 


Boonton 2, N. J 


32nd 


625 Main St., Westbury, 


Pasa 


Applied Radiation Corp., 
Walnut Creek, Colif 

BAR-RAY PRODUCTS, INC., 
32, N. Y. ADV. PG. 48 

Falk & Co., Ltd., M., 5 Victoria St., London, S. W 
1, England 

Nuclear Engineering Works, Greenwich Metal Works, 
London 7, England 

Pantotron Ltd., 26 Sevage Gardens, London, E. C 
3, England 

Picker X-Ray Corp., 25 South Broadway, White Plains, 
a 

Radium Chemical Co., 161 E. 42nd St., 
17, N.Y 

Technical Operations, Inc., 6 Schouler Court, Arling 
ton 74, Mass 

X-Ray Dept. of General Electric Co., 
Ave., Milwovkee, Wis 


TELEVISION SYSTEMS—Industrial 


Instrument Corp., Div. of American Car & 
295 State Highway 37217, Paramus, 


209 25th St., Brooklyn 


New York 


4855 Electric 


Avion 
Foundry Co 
N. J 

Bel! Sound Systems, Inc., 555 Marion Rd., Columbus, 
Ohio 

Cinema-Television Lid., Worsley Bridge Rd., London, 
S. E. 26, England 

Cossor, lLitd., 301 
Canada 

Curtiss-Wright 
N 

Dage Television Div. of Thompson Products, inc., 
10th & Sheridan, Michigan City, Ind 

Jiamond Power Specialty Corp., Lancoster, Ohio 
sMont Labs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J 

Farnsworth Electronics Co., Fort Wayne, Ind 

GENERAL PRECISION LABORATORY, INC., Pleasant 
ville, N. Y ADV. PG. 46 

Gibbs Mfg. Co., N. Main St., Jonesville, Wis 

Hancock Electronic Corp., 576 Grand Ave., Ockloend, 
Calif 

Koy Lob, 5725 Kearney Villa Rd., P. O. Box 16, San 
Diego 12, Calif 

Natione!l Cine Eqvipment, inc., 
New York, N. Y 

Philco Corp., Government & Industrial Div., 
Wissahickon Ave., Philadelphia 44, Pa 

Polarad Electronics Corp., 43-20 34th St, 
and City 1, N 

Raytheon Mfg. Co., Equipment Sales Div., 100 River 
St., Waltham 54, Moss 

Raytheon Mfg. Co., Medical Sales Dept., Waltham 
54, Mass 


TERMINAL BOARDS 


Air Associates, Inc., Electronic Equipment Div 
Joyce St., Orange, N 

Aiden Products Co., 117 N. Main St., Dept 
Brockton, Moss 

American Lava Corp., 

Boer Co., N. 5., 9 Montgomery Ave., 

Cambridge Thermionic Corp., 445 
Cambridge 38, Mass 

Centinential-Diamond Fibre Div. of The Budd Co., 
inc., Newark, Delaware 


Windsor St., Halifox, N. &., 


Corp., Electronics Div., Carlstadt, 


209 W. 48th St., 
4700 


Long Is 


Chattanooga 5, Tenn 
Hillside, 
Concord Ave., 


TESTERS 





DeJur-Amsco Cors 45-01 Northern Bivd., long Is 
land City 1. N. Y 

Garde Mfg. Co 

Goldok ¢ Gilenooks Bivd., 
Calif 

Insuline Cors of Ame c 86 Granite S$! Man 
chester, N. H 

Isolantite Mfg. Cor Stirling, N. J 

Johns-Manville, 22 E. 40th St., New York 16, N. Y 

K-F Development ( 2606 Spring St., Redwood City 
Calif 

Keystone Electronics Corp., 423 
York 12, N.Y 

Kulka Electr Mig. Co Inc 
Mt. Vernon, N. Y 

Mallory & Co ne ro Wie 


Eddy St., Providence 3, ®. | 
Giendale 


Broome St., New 


633 S$. Fulton Ave 
3029 E. Washington St 
Indianapolis 6 nd 
MEASUREMENT ENGINEERING LTD 
tario, Canoda ADV. PG. 170 
Millen Mfg. Co., James, 150 Exchange S!., 
Mass 
Mycalex 
a 


Armnprior, On 
Malden, 


Corp. of America, Clifton Bivd., Clifton 


Noer Cort 2301 S. Purdue Ave., West Los Angeles, 
Calif 
Sangamo Electric Co., 


Sealtron Reading Rd. at 


Springfield, Ii! 
Amity, Cincinnoti 


Spauviding Fibre Co Inc., 310 Wheeler St Tona 
wonda, N.Y 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN 
ERGY DiV., FP. O. Box 59, Bayside N. Y ADV 
PG. 30 

Telectro industries Corp., 35-16 37th St long Is 
land City |, N.Y 

Thordarson-Meissner Mig. Divs., Mt. Carmel, Il! 

U. $. Gasket Co., Fluorocarbon Products, inc., Div 
600 WN. 10th St., Camden 1, N 

VECTOR ELECTRONIC CO., 3352 San Fernando Pd 
los Angeles 65, Calif ADV. PG. 160 


TERMINALS 


Aircraft-Marine Products, Inc 
risburg, Pa 

Alden Products Co., 
Brockton, Mass 

American Lava Corp 

Bennett Products Mfg. Co., Box 1055, 
Calif 

Brithart Plastics Corp., 
N.Y 

Cambridge Thermionic 
Cambridge 38, Mass 

Ceramasea! Co., Box 25 

Constontin & Co., Lt. I 
Lodi, N. J 

DelJur-Amsco Corp., 45-01 Northern Bivd., 
land City 1, N.Y 

Garde Mfg. Co., 588 Eddy St., Providence 3, ® | 

Hermosea! Co., Inc 110! Lafayette St., Elkhart, ind 

insuline Corp. of America, 186 Granite St., Mon 
chester, N.H 

INTERNATIONAL RESISTANCE CO., 40! N. Brood 
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Belock Instrument Cor, 13 
Point, N. Y 

BERKELEY Div. OF BECKMAN INSTRUMENTS 
2200 Wright Ave., Richmond, Calif. Al 
142 

Clary Multiplier ¢ 
briel, Calif 

Cramer Co., Ine Box 
Conn 

Detectron Corp., { Ave 
wood, Calif 

Furzehill Laboratories 
ford, Herts., England 

Gibbs Mfg. Co., N. Main St., Jonesville, W 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 229 W 
Erie St., Chicago 10, Ill ADV. PG. 109 

RADIATION INSTRUMENT DEVELOPMENT LAB, 5737 
S$. Halsted $t., Chicago 71, II! ADV. PG i7 

Special Instruments Lab., Inc Spiniab 12 Ww 
Vine Ave., Knoxville, Tenn 

Stoelting Co., C. H., 424 N 
24, it 

STREETER-AMET CO., 4101 Ravenswood Ave Chi 
cago 13, Ill ADV. PG. 108 

Tracerlab, Inc., 130 High St 

Welch Sclentifice Co w eM 
Chicago 10, II 


TITRATORS 


Beckman Division, Be 
lerton, Calif 
Brinkman Instrument 
Great Neck, N.Y 
Fisher Scientific Co 
Pa 
Meyer & Co., Huge 
N.Y 


Instrument 


Instrument Co 


Centerbrook 


North Holly 


enden f 


Homan Ave., Chicago 


Precision Scientific Co ry Cortland S$? Chi 
cago 47, til 

SARGENT & CO., EH 
cogo 36, tI ADV. | 

Scientific Gloss Apparatus Ce Inc 100 Lakewood 
Terrace, Bloomfield, N. / 


TRANSDUCERS 


Atlantic Research Corp., FElectrochemica lex 
andria, Va 

Automatic Temperature Contre! Co Inc 5206 Pu 
task! Ave., Philadelphia 44, Po 

Avion instrument Corp.. A Sub. of American Car & 


D-72 


4647 W. Foster Ave., Chi 


Foundry Co., 295 State Highway #17, Poror 
N. J 
Loboratories, 6135 Magnolia Ave 
Calif 
struments f 438 Fairfield Ave 
Conn 
Co The, Waterbury 20, Conn 
Electronics Co., 3405 Perkins Ave., Cleveland 
Ohie 
solidated Engineering Corp 
Villa, Pasadena 15, Calif 
trol Engineering Co 549 Providence Highway 
Norwood, Moss 
DYNA-EMPIRE, INC., 1075 wort Ave 
City, N. ¥ ADV. PG 63 
Electro Products Lobs., 4501 WN 
Chicago 40, Iii 
Electronic Engineering Associates, Lid., 
Ave. San Carlos, Calif 
Erie Resistor Corp., 644 W. 12th St., Erie, Pa 
2233 Federal Ave., los Angeles 64 


300 N. Sierra Madre 


Ravensw 


1040 Brit 


Genisco, inc 
Calif 

yiannini & Co., 
dena, Calif 

Guiton Mfg. Corp., 

Hathaway Instrument Co., | 
Denver 10, Colo 

Helipot Corp., Div. of Beckman 
916 Meridian Ave., South Pasadena 

McKenna Laboratories, 2503 Main St., 
6, Calif 

Manning, Moxwell & Moore, Inc., Stratford, Conr 

NORDEN-KETAY CORP., 99 Park Ave., New Y 
N.Y ADV. PG. 14, 15 

Pacific Division, Bendix Aviation Corp., 

un Way, North Hollywood, Calif 

Pennsylvania Testing Laborotory 

Perkin-Elmer Corp., The, Norwalk, Conn 

Photocon Research Products, 42! N. Footh 
Pasadena, Calif 

Raytheon Mfg. Co., Equipment Sales Div 
St Waltham 54, Mass 

Roanwell Corp., 662 Pacific St Brooklyr 

s evitz Engineering Co., P. O. Box 50 
IN. J 

Servomechanisms, Inc., 
N_Y 

Statham Laboratories, |n« 
los Angeles 64, Calif 

Trans-Sonics, Inc., New Bedford, Mass 

Ultradyne Engineering Labs., In P. O. Box 8007 
Albuquerque, N. M 


TRANSFORMERS—Audio 


Acme Electric Corp., 31 Water St., Cuba, N. Y 

Aerovox Corp., 740 Belleville Ave., New Bedford 
Mass 

Airdesign Inc 241 
Pa 

Airpax 
Md 

Arnold Magnetics Co 
City, Calif 

Atlas Engineering Co 3 
Mass 

Bogen Co., Inc 
14, N.Y 

Celco Constantine Engineering 
Ave., Mahwah, N. J 

Central Transformer Co., 910 W 
cago, Ii! 

Chicago Standard Transformer 
Elston, Chicago 18, iI! 

Coleman Instruments, inc 
wood, Ill 

DeWitt Development Co., 
Island, til 

Dietz Design & Mfg. Co 

Edko Electronics Engineering Co., 
Brooklyn 11, N.Y 

Eim Laboratories, 18 South Broadway, Dobbs Ferry 
N_Y 

Federal Telephone & Radio Co 
tional Telephone & Telegraph Corp., 
Rd., Clifton, N. J 

Ferranti Electric, Inc., 30 Rockefeller 
York 20, N.Y 

Freed Transformer Co Ine 1736 
Brooklyn 27, N. Y 

General Radio Co 
bridge 39, Mass 

Goslin Electric & Mfg. Co., 2921 W. Olive St., B 
bank, Calif 

Gromer-Halidorson Transformer Corp., 
laski Rd., Chicago 39, II! 

Grand Transformers, |ne Grand Haven, Mich 

Hewlett-Packard Co., 395 Page Mill Rd., Palo Alto, 
Calif 

Highland Engineering Co., 
ndustrial Specialties Cor, 362 
Brooklyn 17, N. Y 

Industrial Transformer Corp., Gouldsboro, Pa 

interelectronics Corp., 2432 Grand Concourse, New 
York 58, N 

James Vibrapowr Co 
cago 18, Ill 

K-V Transformer Co., 
Conn 

Kenyon Transformer Co ! 840 Barry St., New 
York 59, N.Y 

Keystone Products Co 
N 

Laboratory for Electronics, inc., 
ton 14, Mass 


Cc 


Durham Ave., 


Metuchen, N. J 
-— “ & 


12 2 Clarkson 2 
Instruments, 
Calif 


Santa Mor 


Doylestowr 


625 Main St Westby 


12401 W. Olympic Bivd 


Fairfield Ave.; Upper Darby 


Products Co Middle River, Baltimore 2¢ 


5962 Smiley Drive 
Edgewood St 


David, 29 Ninth Ave., New York 


labs., Co 
Jackson Ave., 
Corp., Addison 
318 Madison St May 
3008 W. 127th St 


Grandview 6, Mo 
202 Grand 


A Div. of Interna 
100 Kingsland 


Plaza, New 
Weirfield St 


275 Ma setts Ave 


2734 WN. Pu 


Westbury, N. Y 
Atlantic Ave 


4036 N. Rockwell St., Chi 


20 £. Franklin St., Danbury 


904—6 23rd St., Union City 


75 Pitts St Bos 


1955-1956 DIRECTORY of 


Langevin Mfg. Corp., 47-37 Austel Place, Long |s 
land City 1, N. Y 

leonard Electric Products Co., Inc., 
Brooklyn 32, N. Y 

Magnatron, Inc 246 Schuyler Ave 

Magnavox Co., Components Div., Fort 


67 34th St., 


Kearny, N. J 

Woyne 4 
nd 

Miller Instruments, tr w 325 WN. Halsteod 
Ave., Pasadena 8, Calif 

Moloney Electric Co 5390 Bircher Blvd St. Louis 
20, Mo 

Muirhead & Co Lid Kent, England 

New nitrument Co., P. O. Box 189, New 


Beckenham 


Transformer Co Third Ave., Alpha 


Corr a Paterson 2, 


Transducer Corg 8346 SW Pico Bivd., Los 
Angeles 64, ¢ ‘ 

oflux Corp £900 Grand Ave., Chicago 
19 «IN 
Polyphase Instrument Co., 705 Haverford Rd., Bryn 
Mawr, Pa 


Power Transformer Ce 


Inc., 532 Mulberry St., New 
ark 5, N. J 
RADIO CORPORATION OF AMERICA, TUBE DIV, 
Harrison, N. J ADV. PG. 119 
Raypor, Inc 7800 W. Addison St., 
Raytheon Mfg. Co., Equipment Sales Div., 
sitham 54, Mass 
Mfg. Co Medical 


Chicago 7, I! 
100 River 


Sales Dept., Walthar 


Sangamo Electric Co., Springfield, II! 

Scott, Inc., Hermon Hosmer, 385 Putnam Ave., Car 
bridge, Mass 

Southwestern industrial Electronics Co., 
Oak Rd., P. O. Box 13058, Houston 19, Texas 

Specialities, inc Skunks Misery Rd., Syosset, N. Y 

Standard Electronics Corp., 285 Emmett St., Newark 
5,N. J 

Sterling Transformer 
Brooklyn 11, N. Y 

Telectro industries Corp., 35-16 37th St., 
land City 1, N. Y¥ 

Texas Instruments, Inc 
9, Texas 

Thordarson-Mels 

Torwico Electroni« Ine 975 
Newark 5, N. J 

Transformers, Inc 532 North St., Endicott, N. Y¥ 

, 808 Sixteenth St., Box 96A, Bokers 


2831 Post 


Corp 297 WN Seventh St 
Long Is 
6000 Lemmon Ave., Dallas 


er Mfg. Divs., Mt 
Frelinghuysen Ave 


Carmel, iil 


Transonic, Inc 
field, Calif 

Tresco, 3824 Terrace St 

Triad Transformer Corr 
Venice, Calif 

U. §. Electronics Corg 
N.J 

United Transformer C« 
13, N 

Utah Radio Products, tnx 
ington, Ind 

Co Inc 2201 


Philadelphio 28, Pa 
4055 Redwood Ave 


276 Warren St., Lyndhurst 


150 Varick St., New York 


1123 Franklin Rd Hunt 


Walnut St Garl 


Electric Division, Vickers, Inc., 1840 
St. Louis 3, Mo 
WESTINGHOUSE ELECTRIC CORP., P. ©. Box 868 
Pittsburgh 30, Pa. ADV. PG. 32. 33 
Wheeler insuloted Wire Co., Inc., 150 E. Aurora St., 
Waterbury 91, Conn 


TRANSFORMERS—Constant Voltage 


Acme Electric Corp 31 Water St., Cuba, N. Y 
Aircraft Transformer Corp., West & Willow Aves 
Long Branch, N. J 
Amold Magnetics Co., 
City, Calif 

Atias Engineering Co 
Mass 

Central Transformer Co., 
cago 7, til 

Goslin Electric & Mfg. Co., 2921 W. Olive St., Bur 
bank, Collf 

Highland Engineering Co 

ndustrial Specialties Corp., 342 
Brooklyn 17, N.Y 

Longevin Mfg 
and City } 


Locust 


5962 Smiley Drive, Culver 


3 Edgewood St., Roxbury 


910 W. Jackson Bivd., Chi 


Westbury, N. Y 
Atlantic Ave 


47-37 Austel Place, Long Is 


Corp 
y 


246 Schuyler Ave 

Miller Instruments Ir William 
Ave., Pasadena 8, Calif 

Ortho Filter Corp., 198 
N 


Kearny, N. J 
325 N. Halstead 


Magnatran nc., 


4 


Albion Ave Paterson 2 


Power Transformer Co., Inc., 532 Mulberry St., New 
ork 5,N. J 

RADIO CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Roypar, Inc., 7800 W. Addison St 

Raytheon Mfg. Co., Equipment Soles Div., 
St., Waltham 54, Mass 

Raytheon Mfg. Co., Medical Sales Dept., 
54, Mass 

Sangome Electric Co., Springfield, II! 

Sola Electric Co., 4633 W. 16th St., Chicago 50, Ii! 

Speciaities Inc., Skunks Misery Rd., Syosset, N. Y 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., FP. ©. Box 59, Bayside, N. Y ADV 
PG. 30 

Thordarson-Melssner Mfg. Divs., Mt. Carmel, Iii 

Transformer Specialty Co., Bala Cynwyd, Pa 

Transonic, Inc., 808 Sixteenth St., Box 946A, Bokers 
field, Calif 

Tresco, 3824 Terrace St., Philadelphia 28, Pa 


TUBE DiV., 


Chicago, Ill 
100 River 


Waltham 
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NUCLEAR AND ALLIED PRODUCTS 


Jnited Transformer Co @ 
7N Y 


WESTINGHOUSE 
Pitts : 


150 Varick St., New York 


ELECTRIC CORP., P. O. Box 868 
Pa ADV. PG. 32. 33 
YONKERS LABORATORY SUPPLY CO. 


Ave., Yonkers 2, N. Y ADV. PG 


70 Palisade 
167 
TRANSFORMERS—Power 


St., Cubs, N. Y 
Aves., 


Acme Electric 
Aircraft Transformer 
3 Branch, N. J 
n nc., 241 


Corp., 31 
Corp., 


Water 
West & Willow 
Darby 


Fairfield Ave., Upper 


Airpox Baltimere 20 
Md 

A Chalmers 
1 Ww 

Atlas Engine 3 Co., 
Mass 

Bogen Co 

N_Y 
Calc c 


Products Co Middle River, 


Mfg. Co., 935 S. 70th St., Milwaukee 


3 Edgewood St., Roxbury, 


David, 29 Ninth Ave., New York 


tantine E Labs 


Mohwah, N. J 


gineering 


910 W. Jack 


11 Transformer Co., 
ndard Transformer Cor; 
igo 18, Iii 

Design & Mfg. Co., 

Electronics Engineering Co 


Grandview 6, M 
kly ! N 
ngineering Co 760 S. 13th St., Newark 


A Div 
Cors 


Kings 


Telephone & Radio Co., 
Telephone & Telegraph 
Rd., Clifton, N. J 
tr inc., 30 Rockefeller Plaza, New 
20. N.Y 
Transform 
akiyn 27, N 
Controls Co., 


1736 Weirfield St 


Glendale 1, Calif 
550 Fifth Ave., 


Nuclear New York 


Y 


Corp., 

& Mfg. Co., 2921 W 
r 

r-H Jorson Transformer 2734 WN. F 

Rd., Chicago 39, III 

Grand Haven, Mich 

4212 W. Highlond 


Corp., 


Transformers, Inc 
Duty Electric Co., 
sk ee Wis 
nd Engineering Co., 
Circuit Breaker Co 
Jeiphia 30, Pa 
al Specialties Corp., 362 Atlantic Ave., 
17, N.Y 

Transformer Corp 


4036 N 


’ 


Blvd 


Westbury, N. Y 
19th & Hor 


. iton St 


Brook 


Gouldsboro, Pa 
owr Co Rockwell St., Chic 
f E 
Park, Calif 
ransformer Co.. 20 


terprise 


Transformer Co., 
59, N_Y 
Products Co., 904-6 
4224 Holden St., 
or Electronics, Inc 


Corp., 47-37 Auste 


Co., 2806 ¢ 


oducts Co 
N Y 
jineering € 2450 
248 Ave 
Inc William, 29 
a. 


Schuyler 


5390 Bircher Bivd 


fe Bey 


500 A 
trument Corp., 
Electronics Corp., 


N_ J 
trument Co 


nding Labs., 


118 Aiberm 
MEASUREMENTS CORP... 246( 
4 18, Ind ADV 

198 Albion Ave 


NUCLEAR 
Ave 


polis 
Filter Cort 


nq Corp 345 Ko ‘ 


for Co., Inc., 532 Mulberry St., New 


RADIO CORPORATION OF AMERICA 
Hoar N. J ADV. PG. 119 
ar 7800 W. Addison St., Ch 
Mig. Co., Equipment Soles Div., 0 River 
54, Mass 
Mfg. Co., Medical 


TUBE Div, 


Sales Dept., Waitham 


691 Bedford Ave., Brooklyn 64, 


er Co., 


Electric Co., Springfield. i! 
nc., Skunks Misery Rd., Syosset, N. Y 


TRANSFORMERS 





Standard Electronics 285 Emmett Si., New- 
ork 5. N 
Sterling Transformer 
Brooklyn 11, N.Y 
SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DIV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 
Telectro Industries 
land City 1, N. Y 
Texas Instruments, Inc 
9, Texas 
Thordarson-Melssner Mfg. Divs., Mt. Carmel, ti! 
Torwico Electronics. inc 975 Frelinghuysen 
Nework 5, N. J 
Transformers, inc., 532 North $F., 
nc., 808 Sixteenth St., 
Calif 
3824 Terrace St., 
Transformer Corp., 


Corp., 


Corp., 297 WN. Seventh St., 


Corp., 35-16 37th St., long Is 


6000 Lemmon Ave., Doilas 


Ave 


Endicott, N. Y 
Box 946A, Bokers 


Philadelphia 28, Pe 
4055 Redwood Ave 
Venice, Calif 

S. Electronics 

NJ 
United Trans 

i3, N.Y 


Universal 


Corp 276 Warren St., Lyndhurst, 


former Co., 150 Varick St., New York 


X-Ray Ce 1140 N. Western Ave., Ch 
co@qgo 44 


Utah Roa P 


jucts, | 1123 Franklin Rd., 
ngtor , 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 858 
Pitt f ADV. PG. 32 } 

Wheeler ted Wire Co., Inc 150 € 


ot Woatert y 9 Conn 


TRANSFORMERS—Pulse 


Water St., 
West 


Cuba, N. Y 
& Willow Ave 


Acme Electrix orp., 31 
ft sformer 
) Bra N. J 

241 


Corp 


Fairfield Ave., Upper Darby, 
Middle River, Baltimore 20, Md 
1210 Spring Brock Rd 


Corp., 


Culver 


5962 Smiley Drive 
3 Edgewood S!t., Roxbury, 


rker & W mmson 235 Fairfield Ave., Upper 

Darby, F 

Berkshire Labo ries, 
N.H 


Burro “s 


Greenville 


588 Bank Village 


rp., Electronic Instruments Div 1209 
Vine St Philadelphia 7, Pa 

Celco Constantine Engineering 
Ave., Mahwah, N 
sicago «Standard Transformer Co 
Elston, Cl yo 18, Ill 

CONDENSER PRODUCTS CO., 140 Hamilton St., 
Hoven, Conr ADV. PG. 124 

Dietz Design & Mfg. Co Grandview 6, Mo 

E S$ C Corp., 534 Bergen Bivd., Palisades 
N Jj 


Labs Co., Island 


Addison & 


Park, 


126 Mas Ave., Bos 


rperated etts 


s sfield Ave. Berkeley Heights 
Div. of Interna 


100 K 


Magnet 
Segundo, ¢ 
Magnetics Resea 
N_Y 
Miller tnstrun 
Ave P fe 
Electr 


ent 


Moloney 
20, Mo 

New London 
London, C 

New Je Electron 
Kenilworth, N. J 

New York Transformer Co 
NJ 

Nothelfer Winding 
ton 8, N. J 


nstrument 


rsey 


Labs 
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> 


Orthe Filter orp 198 Albion Ave., Paterson 2, 
N 


PCA Electronics, inc 2180 Celerede Ave., Santa 
Monica, Calif 

Polyphase instrument Co 705 
Mowr, Pa 

Power Transformer Co., Inc., 
ark 5, N. J 

Pulse Engineering, 
Calif 

RADIO CORPORATION OF AMERICA, 
Harrison, N. J ADV. PG. 119 

Raypar, Inc 7800 W. Addison St 

Raytheon Mig. Co., Eauir 

, Waltham 54, Mass 

Raytheon Mfg. Co., Medi« 
54, Moss 

Redman Electronics 
ville, Conn 

Remington Rond 


Moverford Rd., Bryn 


532 Mulberry St., New 


2431 Spring St., Redwood City, 


TUBE DIV, 


Chicago, til 
Div 100 River 


ment Soles 


Sales Dept., Waltham 


Corp P.O Thompson 


Corp Er 
1902 W 


Div of Sperr 
gineering Research Associates 
Minnehaha Ave., St. Paul W4, M 

Standard Electronics Corp., 285 Emmett St 
5, N 

Sterling Transformer Corp 
Brooklyn 11. N.Y 

SYLVANIA ELECTRIC PRODUCTS, INC 
ERGY DiV., P. O. Box 59, Bayside, N. Y 
PG. 30 

Technitrol Engineering Co 2751 WN 
deiphia 33, Pa 

Telectro Industries ¢ 


Newark 


297 WN Seventh St 
ATOMIC EN 
ADV 


4th St Phila 


ort 15~16 37th St g@ island 


Meiss ( 
532 No 


808 Sixteer 


Thordarson 
Transformers, tne 
Transonic, tne 
field, Calif 
3824 Terr 


Transforr 


Tresco 
Triod 
Venice, Colif 
u. 5 
N.J 
United Transformer Ce 
13, N.Y, 
Utah Radio 


Electronics ¢ 


Products 
jton, Ind 

WESTINGHOUSE ELECTRIC CORP 
Pitt A 


Wheele su Wire ¢ 
St., Waterbury 9 ri 


TRANSFORMERS—+-f 


Bellev 


ited 


Aerovox Corp., 740 @ Ave., New Bedford, 
Mass 

Aircraft Transformer Cort ‘ low 
Long Branch, N. J 

Barker & Williamson 
Darby, Pa 

C.G.S. Laboratorie 


Aves 


Upper 


bridge Therr 
Cambridge 34 
> onstantine 
Ave., Mahwah, N 
er-Hewitt Elect 
r 


alypt ° 
Mawr, Pa 
Pulse Engineer 
Ca ‘ 
RADIO CORPORATION OF AMERICA 
Horrison, N. J ADV. PG 
Rows . 
Raythe 
5? 
Rayrt 
54 


Sickles Div 
Front St Ch 200, Me 
Specialties r Skunks Micery @d 
SPELLMAN TELEVISION CO inc 
Ave Bronx 67, N ADV. PC 
sterling Cort 207 WN 
Brooklyr NY 
SYLVANIA ELECTRIC PRODUCTS, INC 
ERGY DiV., P. O. Box 59, Boysida, N.Y 
PG. 30 
Telectro 


« 


Transformer 


ATOMIC EN 
ADY 
Cero tong ts 


Telev 


D.73 





TRANSFORMERS 





Texas Instruments, inc., 6000 Lemmon Ave., Dallas 
9, Texas 

Thordarson-Melssner Mig. Divs., Mt. Carmel, Ii! 

Transonic, inc., 808 Sixteenth St., Bakersfield, Calif 


U. &. Electronics Corp., 276 Warren St., Lyndhurst 


N 
Wirt Ce., 


5221 Greene St., Philadelphia 44, Pa 


TRANSFORMERS—Variable 


Acme Electric Corp., 31 Water St., Cuba, N. Y 
American instrument Ce., Inc., 8030 Georgia Av 
Silver Spring, Md 
Atlas Engineering © 
Moss 
C.G.$ 
Cenn 
Calico Constantine Eng ; Co sland 
Ave., Mahwoh, N.j 
Chicago Standard Transform Corp., Addison & E 
ton, Chicago 18, til 
General Radio Co., 275 
bridge 39, Mass 
Gudeman Co., 340 W. Huror Chicago 
Hevi Duty Electric Co 4 
Milwaukee |, Wis 
industrial Transformer Cor; isboro, Po 
Langevin Mfg, Ceorp., 47-37 uste 
land City 1, N.Y 
Leonard Electric Products 
Brooklyn 32, N.Y 
Miller instruments, tne 
Ave., Pasadena 8, Calif 
Perkin-Elmer Corr 
Perkin Engineering Cor 
aundo, Calif 
Power Transformer Co sib § New 
ark 5, > 
RADIO CORPORATION OF 
Harrison, N. J ADV. PG 
Paypar, inc., 7800 W. Add 
Raytheon Mfg, Co., Eau 
St., Waltham 54, Mass 
Raytheon Mfg. Co Med 
54, Mass 
Redman Electronics Co 
ville, Conn 
Sorensen & Co., 
Conr 


3 Edgewood St., Roxbury, 


« 


Laboratories, Ir 1 Ludiow St., Stamford, 


husetts Ave., Can 
Ls 
4 


Place 


Norw 


AMERICA, TUBE DIV., 


Specialties, Ir 
Stondard Electror 
5. WN. J 
Superior 
Conr 
Telectro Industries Corp 17 th 
Island City 1, N. Y 
Thordarson-Melesner Mfg. Divs. Mt. Carme 
Transformer Specialty Co Bale Cynwyd 
Tresco, 3824 t., Philadelpt 
United Transformer Co 150 Vorick 
13,N 
U. S, Electronics Corp., 276 Warrer 
N.J 
Wirt Co., 


TRANSFORMERS—Voltage 
Regulating 


Corp 1 
Transformer Corp 


Electr 


Terrace § 


5221 Greene St., Philadel; 


Acme Electric 

Aircraft 
Long Branch, N. J 

Airmec Lid., High Wycombe, Buck 
land 

Arnold Magnetics Co 5942 § 
City, Calif 

Atlas 


Aaa 


Water St ¢ 
West & 


Engineering Co., 3 & 


Burlington Instrument Co 
ton, lowoa 
Celica Constantine Eng 
Ave Mahwah. N j 
Central Transformer ¢ 
cago 7, Ill 
Cinema-Television 
S. E. 24, Engl ] 
ELECTRONIC MEASUREMENT 
& Maple Ave., Eatont 
Goslin Electric & Mfg 
bank, Calif 
Gramer-Halldorson T 
laski Rd, Chi 
Hevi Duty Electric 
Milwaukee 1, Wis 
Highland Engineering 
Industrial Specialties 
Brooklyn 17, N.Y 
Industrial Transtormer 
industro, Inc., 649 B 
Langevin Mfg. Core 
land City 1. N.Y 
Magnatran. ine 244 
Maanetic Research C 
gundo, Calif 
Magnetics Research ¢ 
N.Y 
Miller Instruments 
Ave., Pasadena 8, Ca 
Nothelfer Winding Labs 
ton 68, N. J 
Ortho Filter 
NJ 
Perkin Engineering 
gundo, Calif 
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Corp 198 Alt 


Corp 


Power Transformer Co., In 
ark 5, .N 

RADIO CORPORATION OF AMERICA, TUBE DiV., 
Harrison, N. J. ADV. PG. 119 

Roypor, inc., 7800 W. Addison St., Chicago, Iii 

Raytheon Mfg. Co., Equipment Sales Div., 100 River 
St., Waltham 54, Mass 

Raytheon Mig. Co., Medical 
54, Mass 

Electric Co., 


532 Mulberry St., New- 


Sales Dept., Waltham 


4633 W. 16th St., Chicago 50 


Sorensen & Co Stamford 

Conn 

seciaities, Inc., 

Standard Electronics Corp., 
5, . 3 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN 

ERGY DiV., P. O. Box 59, Bayside, N. Y ADV 

PG, 30 

ordarson-Meissner Mfg. Divs., Mt 

Transformer Speciality Co., Bala Cynwyd, Pa 

Transonic, inc., 808 Sixteenth St., Box 946A, Bakers 
field, Calif 

U. S. Electronics Corp., 276 
N 

United Transformer Co., 150 Varick St., 
13, N 

Varo Mfg. Co., Inc., 


inc., 375 Fairfield Ave., 


$ Skunks Misery Rd., Syosset, N. Y 


285 Emmett St., 


Newark 


T Carmel, Ill 


Warren St., Lyndhurst 


New York 


2201 Wainut St Garland 
Texas 

WESTINGHOUSE ELECTRIC CORP., P. O. Box 
Pittsburg 9, Pa ADV. f 


TRANSISTORS 


Amperex Electronic Corp., 230 Duffy Ave., Hicks 
ville, N 

CBS-Hytron, A. Div. of Columbia 
tem, Inc., 100 Endicott St., D 

Federal Telecommunication Lot . 
tional Telephone & Telegra 500 Wa 
ington Ave., Nutley, N. J 

General Electric Co., Appara 
Rd., Schenectady 5, N 

General Electric Co., Sen 
Electronics Park, Syrac 

Germanium Products C 
sey City 4,N_ J 

Hughes Aircraft Co., 

Mallory & Co., Inc., P 
ndianapolis 6, Ind 


adcasting Sys 
Mass 


of Inte 


Minneapolis-Honeywel!l Re 
Ave., $., Minneapol M 

Phileo Corp., 
Wissahickon Ave., Philade a 44, P 

RADIO CORPORATION OF AMERICA, TUBE DIV 
Harrison, N. J ADV. PG. 119 

Raytheon Mfg. Co., Medical Sales Dept., Walth 
54, Mass 

RAYTHEON MFG. CO , RECEIVING & CATHODE RAY 
TUBE OPERATIONS, 55 Chapel St New te f 
Mass ADV. PG. 37 

SYLVANIA ELECTRIC PRODUCTS, INC 
ERGY DIV., P. O. Box 59 / 
PG. 30 


instruments, Inc., 


Government 


ATOMIC EN 


Tex a8 
?, Texas 
Thordarson-Meissner Mfg 
Transistor Products, tr 
54, Mass 
Transitron E ectronic Corrs 
Tung-$ Flectr orp., 94 
N. J 
WESTINGHOUSE ELECTRIC CORP 
Pittsburg 10, Pa ADV 
Westinghouse Electric Corp 
Box 284, Elmira, N. Y 


TUBE FITTINGS 


See FITTINGS—Flared Tube 


TUBES—Electron 


See also DIODES—Gern 
THERMISTORS 

(a) Cathode Ray 

(b) Electrometer 

(c) tanitron 

(d) Kiystron 

le) Photomultiplier 

(f) Power 

{g) Receiving 

th) Rectifying 

(i) Thyratron 

(j}) Voltage Regulating 

(k) X-ray 


Airborne Instruments Labs 

Rd., Mineola, N. Y 
Amperex Electronic Corp 130 Duffy Ave., H 

a . 4-*-h 
ANTON ELECTRONIC LABS., INC 

Ave., Brooklyn 37, N.Y ADV 3( a 
Applied Radiation Cor; 1210 § @ Brook Rd 

Walnut Creek, Calif i-k 
Beam Instruments Corp., 350 Fifth Ave., New York 


Bomac Laborotories, Inc Salem Rd., Beverly Mo 
A Div. of C 


Endi« 


olumbia Broadcasting 
tt St Danvers, Ma 
a-g-h-| 


CBS-Hytron 
tem ine 100 


1955-1956 DIRECTORY of 


Central Sales & Mig. Corp., 2 Richwood Place, Den- 
ville, N f-h 
CHAMHAM ELECTRONICS CORP., Livingston, N. J. 
ADV. PG. 10 b-f-g-h-i-j 
Cinema-Television Ltd., Worsley Bridge Rd., London, 
S. E. 26., England a-e 
Cossor, Lid., 301 Windsor St., Halifax, N. S., Can- 
ada . 
Diamond Power Specialty Corp., Lancaster, Ohio 
DuMont Labs., inc., Allen 8., 760 Bloomfield Ave., 
Clifton, N. J a-e 
Eitel-McCullough, Inc., Son Bruno, Calif d-f-h-l 
Electronic Tube Corp., 1200 E. Mermaid Lane, Phila- 
delphia 18, Pa a 
Electrons, inc., 127 Sussex Ave., Nework 3, N. J 
f-h-l 
Fort Wayne, Ind a-« 
, A Div, of Interna- 
Telegraph Corp., 100 Kings- 
Clifton, N. J f-h 
Rockefeller Plaza 


Farnsworth Electronics Co., 
Federal Telephone & Radio Co 
tional Telephone & 
land Rd., 
anti Electri« inc., 30 
York 20, N. Y a-b-i-k 
GENERAL ELECTRIC CO., TUBE DEPT., Schenectady 
5, N. ¥. ADV. PG. 149 o-b e-f-g-h-i-j 
Gray Scientific Div., Remier Co., 2101 Bryant St., San 
Francisco 10, Calif f 
Hoydu Bros., Sub. of Burroughs Corp., P. O. Box 
226, Plainfield, N. J a-f-g-h 
ndustrial Tubes, 321 Stevens St., Geneva, II! c-h-l 
idustro, Ine 649 Broadway, New York 12, N. Y 
a-b-c-d-e-f-g-h-l-] 
Place, Stamford, 
g-i-] 

17320 El Rancho Ave., P » 
Calif f-h 
Spring- 
f-h-I-k 
New York 4, 


New 


Kip Electronics Corp 29 Holly 
Conn 

Lewis & Kaufman, tt 
Box 337, Los Gatos 

Machlet? Laboratories, Inc 
dale, Conn 

Marconi Instruments Ltd 
N 


1063 Hope St., 


44 New St 


d 

MULLARD X-RAY DIV., MULLARD OVERSEAS JUNC- 
TION, New Rd., Mitcham Junction, Surrey, Eng- 
land ADV. PG. 17 h-k 
th American Philips Corp., 750 S. Fulton Ave., 

Mt. Vernon, N. Y¥ k 
ear Development Laboratory, P. O. Box 7034, 
Kansas City, Mo | 
ico Corp., industrial Div., 4700 
Wissahickon Ave., Pt lelphia 44, Po a-g 
ix Precision Instrument Co., 3803-05 N. 5th 

t., Philadelphia, Pa in 
cker X-Ray Corp., 25 S. Broodwaoy, White Plains, 
w. ¥ k 
RADIO CORPORATION OF AMERICA, TUBE DIV., 
t J ADV. PG. 119 a-c-d-e-f h-i-] 
Sales Dept Waltham 
a-b-c-d-e-f-g-h-i-j-k 
Microwave & Power Tube Opera 

am 54, Mass d-f 

RAYTHEON MFG. CO., RECEIVING & CATHODE RAY 
TUBE Operations, 55 Chapel St., Newton 58, Mass 
ADV. PG. 37 a-b-g-h-] 
Red Bank Division, Bendix Aviation Corp., Eaton 
wn, N. J d-e-f-g-h-l 


Sperry Gyr C C 


Government & 


Med ! 


€ o eat Neck, N. Y 
SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN- 
ERGY DiIV., P. O. Box 59, Bayside, N. Y ADV 
PG 3( a-d-e-f-g-h | 
Taylor Tube r 2 Wabansia Ave., Chicago 47, 
i a-f-h-l 
3-Sol Elec jhth Ave., Newark 4, 
N. Jj a-e-g-h 
Boston 10, Mass 
Twentieth . ’ gnics, Lid Dunbar 
Dunbar § st i, London S. £ 


95 £ 


srlab 


Tube Prod 
ses 
VICTOREEN INSTRUMENT 
Cleveland 3, ¢ ) f 
WATERMAN PRODUCTS CO., 
t., Philadelphia 25 
Western Radiation Lot 
yeles 7, Calif 
WESTINGHOUSE ELECTRIC CORP 
ttsbur Pa ADV. PG. 32 


pt. of 
Ave., Milwaukee 


TUBING—Ceramic 


American Lava Corp 
Bristol Co., The, Waterbury 20, Co 
Centralab Div., 

Ave Milwaukee |! Wis 
Du-Co Ceramics Co., Box 587, Butler 8 
Cera s & teatite Corp 


Rd.. Keasbey. N 


Chattonoog 


Globe-Union, Inc 


enera 
solantite Manufacturing Corp., Stirling, N. J 
Kirchberger & Co., Inc., M., 82-92 W. Forest Ave., 
Englewood, N. J 
pp insulator Co Inc., 31 
oe 
sthan Mfg. Co., East Liverpool, Ohio 
Mansol Ceramics, 140 Little St., Belleville, N. J 
NORTON CO., | New Bond St., Worcester 6, Mass 
ADV PG 9 


Gilbert St., le Roy, 
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NUCLEAR AND ALLIED PRODUCTS 


Porcelain Products, inc., 422 W. Sandusky St., Find- 
lay, Ohie 

Richards , Inc., Arklay $., 
Newton Highlands 61, Mass 

Sexonburg Ceramics, Saxonburg, Pa 

Stupokof Div. of The Carborundum Co., Latrobe, Pa. 

Thor Ceromics Inc., 225 Belleville Ave., Bloomfield, 
N. J 


38 Winchester St., 


TUBING—Glass 


Boche & Co., Semon, New York 
14, N. Y 

BAR-RAY PRODUCTS, INC., 
i ov ADV. PG 43° 


CORNING GLASS WORKS, Corning, N. Y 
PG 


636 Greenwich St., 


209 25th St., Brooklyn 


ADV. 


Fischer ry Porter Co., 50 Warminster 2d., 
Pa 

Fish-Schurman Corp., 
N 

Fredericks Co., George E., Bethayres, Pa 

Kontes Glass Co., Spruce St., Vineland, N. 

Milwaukee Gloss Works, Inc., 2338 N. ‘50% St., 
Milwaukee, Wis 

RADIO CORPORATION OF AMERICA, TUBE DIV., 
Harrison, N. J ADY. PG. 119 

Special Glass Products Co., 10 W. 33rd St., 
York 1. N.Y 

Wheoton Co., T. C Millville, N. J 

YONKERS LABORATORY SUPPLY CO., 
Ave., Yonkers 2, N.Y. ADV. PG. 167 


Hatboro, 


75 Portman Rd., New Rochelle, 


New 


70 Palisade 


TUBING—Metal and Alloy 


ACF Industries, inc., 30 Church St., New York 7, 
N.Y 
Allegheny Ludlum Steel Corp., 
Pittsburgh 22, Po 
Aluminum Co. of America, 
" dies 


2020 Oliver Bidg., 


Alcoa Bidg., Pittsburgh 
ass Co., Waterbury 20, Conn 
SABCOCK vr wi LCOX co., 161 £. 42nd St 
N.Y ADV PG 8,9 
J., Platinum Works, Malvern, Pa 
820 65th Ave., Philadelphia 


New 


cal Co., 


igeport Brass Co., 30 Grand St., Bridgeport, Conn 
penter Stee! Co., Alloy Tube Div., Union, N. J 
rpenter Stee! Co., The, 107 W. Bern St., Reading, 


Bross & 
ry 20, Conn 
Co. of America, Henry 
Box 88, Pittsburgh 30, Pa 
Co., 7742 W. 61st Ploce 


Copper Co Inc., 236 Grand St., 


W. Oliver 
Summit, 


Harrison, J 
3113 saad St., Pittsburgh 30, 
t te C Div. of Union Carbide & Carbon 
r 725 Lindsay St., Kokomo, ind 
INTERNATIONAL NICKEL CO., INC, 67 Woll St., 
5 N.Y ADV. PG. 44 
23-15 Borden Ave., 


New York 
Long Island 
, D. E., Attleboro, Moss 
we. * R., 3029 E. Washington St., 
METALS. & CONTROLS CORP., GENERAL PLATE Div., 
Attleboro, Moss ADV PG 29 
NATIONAL LEAD CO., 111 Broadway, 
N.Y ADV 52 
N or Metals , 155 Massachusetts Ave., Cam 
ige 29. M 
Tube Co., Ine., 
PUBLIC STEEL corp. 
Ohle AD 0 
re Copper & noe, inc., 


New York 6, 


North Woles, Po 

Republic Bidg., Cleveland 
230 Park Avenue, New 
& Alloy T 


nk Co., 1 Bessemer St.. Nework 1, 


rior Tube Co., Norristown, Pa 


TUBING—Plastic 


Alrcratt-M 
be 


Allied ous Produc , Box 461, C 


rine Product Inc., 2100 FP 


nneout, 


P.O. Box 168, Bedford, Ohlo 
nc., 36-36 Jéth St., Long Is 


23rd St., New York 10, 


nd Fibre Div. of 

Nework, Delaware 
PACKING CO., 

ADV. PG. 93 

: Midiond. Mich 

101 Clifton Bivd 


The Budd Co., 


1800 Cuyler Ave., Chicago 


Cliften, 


mmunicotion Labs., A Div. of Interna 
ne & Telegraph Corp., 500 Washing 
N. J 
, Polmyra, N.Y 
Mfg. Co., 1200 W. Harrison St., 
& Insulator Div. of Minnesota 
Co., 10 Argyle Terrace, Irvington, 


nc., Monchester, N. H 


23-15 Borden Ave., Long Island 


VALVES 





Marke! & Sons, L. Frank, Schoo! House Lone, Norris- 
town, Pa 

Micromold Products Corp., 11 Centre Place, Yonkers, 
~~. © 

Bloomfield, N. J. 

Murray St, 


Minor Rubber Co., 49 Ackerman St., 

Mitchel!l-Rand insulation Co., inc., 51 
New York 7, N.Y 

Murray Piastics Co., 
N.Y 

Notional Vulcanized Fibre Co., Wilmington 99, Del. 

Naotvor Corp., 211 Randolph Ave., Woodbridge, N. J. 

Penn Fibre & Speciality Co., 2020 E. Westmoreland 
St., Philadelphia 34, Pa 

Polymer Corp. of Pennsylvania, Reading, Pa 

Printioid inc., 93 Mercer St., New York 12, N. Y¥ 

Resistofiex Corp., Belleville 9, N. J 

Rex Corp., The, Hayword Rd., West Acton, Mass 

Shamban & Co., W. S., 11617 W. Jefferson Bivd., 
Culver City, Calif 

Sigmamotor, inc., 500 N. Main St., Middieport, N. Y 

Spaulding Fibre Co., Inc., 310 Wheeler St., Tona- 
wanda, N. Y 

U. S$. Gasket Co., Fluerocarbon Products, Inc 
600 N. 10th St., Camden 1, N. J 

U. S$. Rubber Co., 1230 Avenue of the Americas, 
New York 20, N. Y 

YONKERS LABORATORY SUPPLY CO., 70 Polisade 
Ave., Yonkers 2, N. Y ADV. PG. 167 


26 Cottage St., Poughkeepsie, 


, Div., 


TUBING—Rubber 


Allied 
Ohio 
Ciay-Adams Co 
N.Y 
Garlock Packing Co 
Goodyear Tire & Rubber Co., 
Imperial Brass Mfg. Co., 1200 W 
cago 7, Il 
Luzerne Rubber Co 
Machlett & Son, E., 
N y 
Minor Rubber Co., 
Roberts Toledo Rubber Co 
Toledo 6, Ohio 
YONKERS LABORATORY SUPPLY CO., 
Ave. Yonkers 2, N. Y ADV. PG. 167 


Resinous Products Inc., Box 461, Conneaut, 


144 € New York 10, 


23rd St., 


Palmyra, 
Akron, Ohio 
Harrison St., Chi 


Muirhead Ave., 
220 E. 23rd St., 


Trenton, N. J 
New York 10, 


49 Ackerman St., Bloomfield, N. J 
1200 Prospect & M.C.R.R., 


70 Pallsode 


TUBING—Seamless 


Aluminum Co, of Americe, Alcoa Bidg., Pittsburgh 
19, Pa 
American Brass Co., 
BABCOCK & WILCOX CO, 161 E 
York 17, N. Y ADV. PG. 8, 9 
Babcock & Wilcox Co., Tubular Products Div., Beaver 
Falls, Pa 
Bishop & Co., J., Platinum Works, 
Chose Bross & Copper Co., Inc., 
Waterbury 20, ¢ 
Continental-Diamond Fibre Div. of 
nc., Newark, Delaware 
Dow Chem Co Midland, Mich 
Firth Sterling , 3113 Forbes St., Pittsburgh 3 
Pa 
Knapp Mills, inc., 23-15 Borden Ave., 
ity 1, N.Y 
Makepeace Co., D. E., Attleboro, Mas 
METALS ‘ CONTROLS CORP., GENERAL PLATE Div., 
Attleboro, Mass ADV PG 29 
Minor Rubber Co., 49 Ackerman St., Bloomfield, N. J 
Precision Tube Co., Inc., North Wales, Pa 
REPUBLIC STEEL corP., Republic Bidg., Cleveland | 
Ohio ADV. PG. 5 
Revere Copper & Brass, Inc., 230 Park Ave., New 
York 17, N.Y 
Roberts Toledo Rubber Co., 
Toledo 6, Ohio 
Supe Tube ¢ Norristown, Pa 
Frelinghuysen Ave., Newark 


Waterbury 20, Conn 


42nd St., New 


Malvern, Po 
236 Grand $t., 


The Budd Co., 


Long Island 


1200 Prospect & M.C.R.R 


N. J 


TURBINES—Gas Closed-Cycle 


AMERICAN TURBINE CORP., 52 Williom St., New 
Y . N.Y ADV. PG. 148 


Nordberg Mfg. Co., Milwaukee, Wis 


UTENSILS—Laboratory 


Accurate Sheet Met Works, 2336-38 Mil 
kee Ave Ch 
mn Agile Corp 


ntific Co 


& Mfg 
ago 47, II 
P. O. Box 168, Bedford, Obie 
709 Forbes Ave., Pittsburgh 19 
Humboldt Mfg. Co., 2014 N. Whipple St., Chicago 
a7 
LoPine & Co., Arthur §., 6601 S Knox Ave., Chicago 
YONKERS 
Ave., Yo 


VACUUM EQUIPMENT 


Alco Products, inc., Schenectady 5, N. Y 

Applied Radiation Corp., 1210 Spring Brook Rd 
Walnut Creek, Calif 

BEACH-RUSS CO., 50 Church S., 
ADV. PG. 113 

Brever Electric Mfg. Co., 
Chicago 40 


SUPPLY CO., 70 Pa 
ADV. PG. 167 


LABORATORY sode 


kers 2, N.Y 


New York 7, N.Y 


5100 N 


Ravenswood Ave., 
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Consolidated Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif 
Consolidated Vocuum Corp., 
Rochester 3, N. Y 

Cook Electric Co., 2700 Southport Ave., Chicago 14, 
ti, 

Eite! ‘McCullough, inc., San Brune, Colilf 

FOSTER WHEELER CORP.. NUCLEAR POWER PROJECT, 
165 Broodwoy, New York 6, N.Y ADV. PG. 11 

Hastings instrument Co., Superhighway at Pine Ave., 
Hampton, Va 

Hoydy Bros., Sub. of Burroughs Corp., 
1226, Plainfield, N 

Kinney Mfg. Div., The New York Alr Broke Co., 
Washington St., Boston, Mass 

Kontes Glass Co., Spruce St., Vineland, N. J 

Leader iron Works, inc., 2110 N. Jasper, Decotur, 
iu 

Litton Gngtnendtng Lobs., FP. O. Box 949, 
Valley, Calif 

MEASUREMENT ENGINEERING LTD, 
tarlo, Canada ADV, PG. 170 

NARESCO EQUIPMENT CORP., 160 Charlemont St., 
Newton Highlands 61, Mass ADV. PG. 115 

Optical Flim Engineering Co., 2731-37 N. 6th St, 
Philadeiphia 33, Po 

Pacific Coast -" Igpeatane = 
Alameda, Calif 

RADIO CORPORATION OF AMERICA, 
Harrison, NJ ADV. PG. 119 

Schutte & Koerting Co., Cornwells 
County, Po 

Steiner-ives Co., 

Stewart 
Calif 

STOKES MACHINE CO., F. J., 5500 
delphia 20, Pa ADV. PG. 4 

U. $. Hoflman Machinery Corp., 105 
New York, N. ¥ 

Vaocuum-Electronic Engineering Co., 86 Dent 
New Hyde Park, N.Y 

Vacuum Research Co., 
Leandro, Calif 

Vacuum Specialties Co., 
ville 43, Moss 

Vocuum Tube Products Co., Inc., 506 § 
St., Oceanside, ¢ f 

Welch Scientific Co 
Chicago 10, ti! 

Westinghouse Electr orm., 
Box 284, Eimira, N.Y 


1775 Mt, Read Bivd., 


PrP. O. Box 


3529 


Gross 


Armprier, On 


Ook & Clement Sts., 
TUBE DiV., 
Heights, Bucks 


Springfield Rd., Union, N 


J 
Engineering Co., ?. O. Box 277, Soquel, 


Tabor Rd., Phila 


Fourth Ave., 
n Ave., 
2050 Orchard Ave Son 
inc., 77 Prospect St., Somer 
Cleveland 
W. M., 1515 Sedgwick St., 


Electronic Tube Div., 


VACUUM MELTED METALS 


See METALS 


VACUUM PUMPS 


See PUMPS 


Vacuum 


VALVES—Bellows Seal 


Associated Valve 
quetie Rd., ¢ 190 2 i" 

Clifford Mig St., Waltham, Moss 

Cook Electric Southport Ave., Chicago 14 
wm 

cooper Alloy ort loy St? 

je, NJ 
Crane Ce 83 


eering Co 1150 W.) Mar 


& Ramsey Ave 


Chicago 5, Ill 
. lowo 


serishaw-Fulton Cor 


Fisher Governo ° 

Fulton Syiphon Division, ® 
Co., Knoxville 1, Ter 

GENERAL ELECTRIC CO 
MENT DEPT., 2700 Campbell Ave 
N.Y ADV. PG. 564, 135 

Hammel-Dahi Co 5 Post Wd., Ff 

I nalewood j 

Hoppe e High St. € 


trols 


ATOMIC POWER EQUIP 
Schenectady ¢ 


vidence 5, ®. | 


reensbore d 

Kieley & Me 3 St., Middletown, 
NY 

Manning } . ore Stratferd, ¢ 

Ma oe & ! Product 1150 W 

auette Bivd., Ch 

MEASUREMENT ENG INEER NG LT0., Ar 
torio, Canad ADV. PG. 170 

Minneapolls-Honeywe Regulater Co 2753 Ff 
Ave..5.. ° Mine 

MINNEAPOLIS-HONE (WELL REGULATOR CO 
DUSTRIAL DIV., Wayne & Windrim Aves., Ph 
jelphio 44, P ADV. PG. Back Cover 

Optical Film Engine g Ce 2731-37 WN. 60 
Philode hia ) 

Trane Company, Lo Crosse, Wis 

Vacuum-Electronic Er eering Co., 86 Denton Ave 
New Hyde rk Y 

WESTINGHOUSE ELECTRIC corep., ?. O. Box 868 

we ’ 

WHEELER MFG. CO c H., 19th. & Lehigh, Phile 
delphia 32, Pa ADV. PG. 178 

Zallea Brothers, 800 Locust St, W neton, Del 


VALVES—Canned Rotor 


ATOMIC POWER EQUIP 
Schenectady 6, 


GENERAL ELECTRIC CO, 
MENT DEPT.. 2900 Campbell Ave., 
NY ADV. PG. 56, 135 

WESTINGHOUSE ELECTRIC CORP, FP. ©. Box 868, 


ADV. PG 7,3 


D-75 





VALVES 


1955-1956 DIRECTORY of 





VALVES—Control 


ACF industries, 
N.Y 

A-P Controls Corp., 
Wis 

Airmatic Valve, inc., 7317 
9, Ohio 

American instrument Co 
Silver Spring, Md 

Anderson Valve Works 
ind 

Associated Valve & Eng 
quettie Rd., Chicago 2 

Atias Valve Co., 280 Se 

Automatic Switch Co., 39 
N 

Automatic Temperature Co 
laski Ave., Philadelphia 

BAR-RAY PRODUCTS, INC 
Oh ADV. PG. A 

Bristol Co., Waterbury 20, Cor 

Cash Valve Mfg. Corp., A 
Decatur i 

Conoflow Corp., 2100 Ar 

Cook Electric Co., 2700 
TT 


2450 * 


Cutler-Hammer, inc 
1, Wis 

Daimo Victor Co., 1414 
Call 

Eclipse Fuel Engineerir 
ford, II 

Fairbanks Co., The, 


& Porter Co 


Governor Co 
Engineering 
J 
Foxboro Co., 38 Nep« 
Fulton Sylphon Div 
Co., Knoxville 1, Ter 
Generali Controls Co., ¢ 
GENERAL ELECTRIC CO ATOMIC POWER EQUIP 
MENT DEPT., 2900 Campbell Ave henectady 4 
N.Y ADY. PG. 54 
Greer Hydraulics, In 
10, N.Y 
Hagan Corp., 323 Fourth 
Hamer Vaives, inc., 2919 
6. Calif 
Hommel-Dahl Co., 175 P 
Hays Mfg. Co., 814 W 
Holtzer-Cabot Divs. of NN 
125 Amory St., Boute 
Hoppe Engineering Ce 
Imperial Brass Mfg. ¢ 
cago 7, il! 
JAMESBURY CORP., 
Mass ADV. PG. 14f 
Johnson Service Co., 
1, WwW 
Keckley Co., O. C 
tt 
Kieley & Meuller 
N.Y 
Lear, Ine 
Calif 
Leslie Co 299 Gr + Ave iL ‘+n 
LINDE AIR PRODUCTS CO., DIV. OF UNION CARBIDE 
& CARBON CORP, 30 £. 42 St.. New 
N. ¥. ADV. PG. 158 
Manning, Maxwell & Moore 
Minneapolis-Honeywell Rex 
Ave., 5., Minneapo!l M 
MINNEAPOLIS-HONEYWELL REGULATOR 
DUSTRIAL DIV., Wayne & W 
delphia 44, Pa ADV. P I 
Nuclear Engineering td 
London, S. E. 7, Eng 
Pantatron Ltd., 26 Sav 
England 


3171 S$. £ 


Y ork 


Powers Regulator Ce 


Republic Flow Meters 
Chicago 47 

yimmonds Aeroce 

srryte 

Pa 

' Electr 

Edgewood Ave 

Taylor instrument ¢ 


' V 


p T 
United Aircraft Product 

ton, Ohio 
Vacuum-Electronic En 

New Hyde Park N 
Walworth Co:;, 60 E. 4 
Waterman Engineering « 

fon il 
WESTINGHOUSE ELECTRIC CORP 

Pittsburgh f ' 
WHEELER MFG. CO.. CH 

delphia 32, Pa ADV. PG 


VALVES—Corrosion Resistant 

ACF Industries, Inc 70 < " New 
N_Y 

Alco Products, Inc 5 


Alloy Stee! Products 
Linden, N. J 


D-76 


Anderson Valve Works, 9th & Adoms Ave., Marion, Denison Engineering Co., 1160 Dublin Rd., Columbus 
nd 6, Ohio 
Associoted Valve & Engineering Co., 1150 Mar- Eclipse Fuel Engineering Co., 1100 Buchanan, Rock- 
quette Rd., Chicago 21, ford, iil 
Automatic Switch Co., 391 Lakeside Ave., Orange, Electronics Corp. of America, 77 Broadway, Cam- 
nN. J oridge 42, Mass 
BAR-RAY PRODUCTS, INC., Brook! yr peneral Controls Co., Glendale 1, Calif 
32, N.Y ADV. PG. 48 Guardian Electric Co., 1625 W. Walnut § 
Cook Electric Co., 2700 Southport A Z ago 14, 2, itt 
i ys Mfg. Co., 814 W. 12th St., Erie, Pa 
Cooper Alloy Corp., Bloy St. & Ramsey Ave., H tzer-Cabot Divs. of National Pneumat Co., Inc 
side, N. J 125 Amory St., Boston 19, Mass 
Crane Co., 836 §. Michigan Ave., Chicago 5 Hoppe Engineering Co., 1 High St., Greensboro, Ind 
Dow Chemical Co., Midiand, Mich Johnson Corp., 809 Wood St., Three Rivers, Mich 
Electric Steel Foundry Co., 41 N.W. 25th Ave Johnson Service Co., 507 E. Michigan St., Milwou 
Portiand 10, Ore 


kee |, Wis 
Falls Industries, inc., Aurora Rd., Solon, Ohi« Kahlenberg Bros. Co., 12th & Monroe Sts., Two Rivers, 
Fischer & Porter Co., 50 Warminster Rd., Hatboro Wis 
Pa Keckley Co., O. C., 400 W 
Fisher Governor Co., Marshalltowr owa 6, iil 
Foster Engineering Co., 83 l h Ave., Unio M ecapolis-Honeywel!l Regu 
ae. Ave., $., Minneapolis, Minr 
GENERAL ELECTRIC CO., ATOMIC POWER EQUIP MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
MENT DEPT., 2900 Campbell Ave., Schenectady ¢ DUSTRIAL DIV., Wayne & Windrim Aves Phila 
N.Y ADV. PG. 56, 135 delphia 44, Pa ADV. PG. Back Cover 
260 W. Excha 5 ovide Monaghan Co., Inc J. J., 500 Alcott St., 


Madison St Chicago 


ator Co., 2735 Fourth 


Grinnell Corp., Denver, 
! Colo 
Hammel-Dahi Co., 175 Post Rd., Providence 5, ® , ips Control Cort 
Hoke, Inc., Englewood, N. J i 
foppe Engineering Co., | ligh St., ynsb Skinner Electr Valve D 
nd Edgewood Ave., New 
JAMESBURY CORP., 62 Milit $ ) ter United Aircraft Products, 
Mass. ADV, PG. 14 ton, Ot 
KELLEY & CO., O. G., 3 sylor § D j yum-Electror Engine 
Mas ADV. PG. 55 New Hyde Park, N. Y 
Kieley & Meuller Co., j Waterman Engines 
town, N.Y 
pp Mills inc,, 23 
City, N.Y 
Knight, Maurice A., 171 Kelly 
kenheimer Co., The, Beek 
ncinnati 14, Ohio 
Luzerne Rubber Co., 
Manning, Maxwell & Moore siford, ¢ 
MINNEAPOLIS-HONEYWELL REGULATOR CO 
DUSTRIAL DIV., Wayne & Windrim Aves., 
jelphia 44, Pa ADV. PG 
Minneapolis-Honeywell Regulator Co., 
Ave S Minneapolis, M 
NATIONAL LEAD CO., 111 8 
N.Y ADV. PG. 52 
Praudier Co 1002 West Ave 
skinner Electric Valve Div The 
Edgewood Ave., New &6ritair 
ted Aircraft Products, Ir 
ton, Ohio 


Joliet, 


WESTINGHOUSE ELECTRIC CORP 
Pittsburg Pa ADV ; 


VALVES—Vacuum 


Muirhead Ave Trent ? 
mat ” ve., Cleveland 


2006 Clement Ave., Alameda, 


Back Cove =< P 


neering Co > W. Mar 


Lokesid 7) Orange 


S. Stoneware Co., 


Akror 
Vacuum-Electronic Engineering 
New Hyde Park, N. Y 

Pump & Equip 
Ave., Hillside, N. J 
Walworth Co., 60 E. 42nd St.. New 


WESTINGHOUSE ELECTRIC CORP 


Vanton 


WHEELER MFG. CO, C.H 
d 1 32, Pa ADV. PG 


VALVES—Packed-Seal 


ACF Industries, In 30 Ch 
N.Y 
Alco Products, Inc., 
Associated Valve & Er 
quetie Rd., Chicago 2 
Automatic Switch Co j < e Ave 


r St 
es-Pond-( 


‘ 


ATOMIC POWER EQUIP JAMESBURY CORP 
e v ¢ ADV. P 


N 
GENERAL ELECTRIC CO 
MENT DEPT., 2900 Can Ave.. Schenectady 
N.Y. ADV. PG ‘< 
Hamme!l-Dahi Co., 175 Post 
H lewood, N 
eering Co., 1 H 


age & Valve Co 


MEASUREMENT ENGINEERING LTD., A 
4 PC 


t Canada ADV 


s-Honeywell Reg. 

MA neapolis, Mi 
ympany, The, La Crosse 
Aircraft Products Inc 


Oh 


NARESCO EQUIPMENT CORP 
> Newton Highland 7 Mo 
WESTINGHOUSE ELECTRIC CORP ’ é tica m Enginee 
phia 3 Pa 
WHEELER MFG. CO., C. H., 19th & Le simple sive & Meter 
r d Pa ADV. 17 sster, Pa 
ner Electr Valve Div 
Bious fi 


f 


( ( iv ) 
r ercial D 
igewood 


Ave 4 3 
j STOKES MACHINE CO., F. J 

VALVES—Solenoid pm tae ge gli ge 
ted Aircraft Products 

Ohio 

ym-Electron 

ew Hyde Park 
yum Research 

iro, Calif 


A-P Cont s Corp 4 


Amer » Instrument Co., Ir sore ve axcuum Speciaities 
Silver Spring, Md v e 43, Me 
Anderson Valve Works, 9th & Ade Ave., ; Welch Scientif Co 
nd hicage 1 
Associated Valve & Engines WHEELER 
juette Rd. Chicago 21 lelphia 
Atkomatic Vaive Co., Ir 545 W. Abbott S 
ndiana Ils. Ind : 


Switch Co., 391 Lakeside Ave., Orange 


MFG co 
12 FP h 


VENTILATORS 


rote Sheet Metco! & Mfg. Works 
30 47 


Automatic 
NJ 
aitron Co., 1406 §. Hobart Bivd Los Ar A 


Calif woavukee Ave Ch 
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2336-38 Mil- 





NUCLEAR AND ALLIED PRODUCTS 


Air & Ref geration Corp., 439 Madison Ave., New 
York N Y 

American Agile Corp., 

Americon A Filter Co., 


P. O. Box 168, Bedford, Ohio 

215 Central Ave., Lovwis 
ville 8 K 

BAR- RAY PRODUCTS INC., 209 25th St., 

ADV. PG. 48 
Ventilator Co., 25 


Brooklyn 


Cedor St., Stam- 


_ 
American Machine & Metols, 


Corp., 85 Washington S?., 


nc., 115 Lent Ave LeRoy, 


ating Co., 2850 N. Crawford Ave., 


ring, Inc., 1200 Bolander Ave., 
Ltd., 
giand 
" Sevese Gardens, 


Greenwich Metol Works, 


&. ¢ 


London, 


1345 Lagonda Ave., Spring 


, La Grange, ind 


VESSELS—Pressure 


30 Church St., New York 7, 


ACF industrie ne 

Alco Product ne 

American ir yment Co., Inc 
Silver Spring, Md 

BABCOCK & WILCOX CO., 161 E 
York 17, N. Y ADV PG 8,9 


f w-Knox C 


Schenectady 5, N. Y 
8030 Georgia Ave., 


New 


42nd St 


©., Chemical Plants Div., 930 Fort Du- 
quesne Bivd., Pittsburgh 22, Pa 

BLICKMAN, INC., § “7900 Gregory 
hawken, N ADV. PG. 5 

Brighton Copper Works, Inc 


Ave., Wee 


820 State Ave., Cin 


° 
Cook Electric Co., 


2700 Southport Ave., Chicago 14, 


Electr Stee! F pundry Co., 2141 N.W. 25th Ave., 
Fost ee WHEELER CORP., NUCLEAR POWER PROJECT, 
way, New York 6, N.Y. ADV, PG, 11 


inc., Internati onal Airport, Jamaica 


o., Massillon, Ohio 
Works, Inc., 2110 N. Jasper, Decotur, 
NATIONAL RESEARCH CORP., 70 Memorial Drive, 
Cambridge 42, Moss ADV. PG. 147 

ar Engineering Ltd., Greenwich Metal 

»S. E. 7, England 
, Moline, til 
neering Co., Oak & Clement Sts., 


Works, 


trument Co 
Coast Eng 
Calif 
tatron Ltd 26 Savage Gardens, 
Er | 
gia 


London, E. C 


02 West Ave., Rochester, N. Y 
ow Meters Co., 2240 Diversey Parkway, 
7 Ou 
A. O 3533 N 


27th St., Milwaukee 


Stee! & Alloy Tank Co., 1 Bessemer St 


4 


Newark 


the Wells Corp., Warren, Pa 

TERRISS DIV. OF CONSOLIDATED SIPHON SUPPLY 
CO., INC., 24 Wooster St., New York 13, N. Y 
AD PG 4 
S Hoffman 105 Fourth Ave., 


Machinery Corp., 
i Y 


Harrison, N. J 


VIEWING EQUIPMENT—Optical 


h & Lomb Optical Co., 630 St. Paul St., Roches 


Corp., 2340 Sawtelle Ave., los An- 


1009 Beech Ave., Pittsburgh 33, 


oy-Adams Co., 144 E. 23rd St., New York 10, 
nsworth Electronics Co., Fort Wayne, Ind 
Se rman Corp., 75 Portman Rd., New Rochelle, 
Scientific Corp., 1237 Wrightwood Ave., 
Electric C Apparatus Sales Div., 1 
Rd., Schenectady 5, N 
GENERAL ELECTRIC CO., ATOMIC POWER EQUIP- 
MENT DEPT., 2900 Campbell Ave., Schenectady 6, 
Y. ADV. PG. 54, 135 
on Mig. Co., 2961 E. Colorado St 
ROUMSRSEN OPTICAL CORP., 
Y ADV. PG 1465 
Menlo Research Laboratory, Menlo Park, Calif 
Meyer & Ce Hugo, 39 W. 60th St., New York 23, 


River 


Pasadena &, 


30 Church St., New 


instrument Co., 3803-05 WN. 5th 
sdelphia, Pa 
tte Glass Co., Glass Div., 
vd., Pittsburgh 22, Pa 
Cambridge 39, Mass 
ng Corp., 133 E. Santa Anita Ave., Bur- 


Precision 


632 Fort 


ries, Inc., 2526 Grove St., Berkeley 


VOLTMETERS 





Zenith Opt 
ton, W. Va 
Zenith Optical Lab., 
N. Y 


VIEWING EQUIPMENT— 
Safety Glass 

AMERAY CORP., 
PG. 54 

Fisher Scientific Co 

Pittsburgh Pl ite 


VIEWING EQUIPMENT— 
Shielding Windows 


AMERAY CORP., 


of Polan Industries, Hunting 


1940 Great Neck Rd., Copiague, 


Rovte 7246, Kenvil, N. J ADV 


709 Forbes St., Pittsburgh 19, 


Giass Co., Gloss Div., 632 Fort Du 


Pittsburgh 22, Pa 


Route 746, Kenvil, N. J. ADV 
PG 


4 
—_ Optical Co., 1009 Beech Ave., Pittsburgh 33, 


CORNING GLASS WORKS, Corr ADV, PG 
118 
Fish-Schurm Cors 


ng, N.Y 

75 Portman Rd., New Rochelle, 
yeneral Elect Co Apparatus Sales Div 1 Rive 
Rd chene y¥5,N_Y 

GENERAL ELECTRIC CO., ATOMIC POWER EQUIP 
MENT DEP? 2900 Campbell Ave., Schenectady 6 
N.Y ADV. PG. 56, 135 

HARTY CO., INC., R. V., 1433 Sioman Ave., 
11, Mich ADV. PG. 155 

Ler i Co r P. M., 125 Monitor St 
City 4, N. J 

PENBERTHY INSTRUMENT CO., Hi-D DIVISION, 4301 
6th Ave So Seattle 8, Wash ADV. PG. 169 

Pittsburgh Plate Glass Co., Glass Div., 632 Fort Du 
aquesne Bivd., Pittsburgh 22, Pa 

RAY-PROOF CORP., 513 W. 54th St., 
N_Y ADV. PG. 97 


Detroit 


Jersey 


New York, 


VIEWING EQUIPMENT—Television 


Cinema-Telev on Lid., Worsley Bridge Rd., London, 


E. 26. Eng 4 
Curtiss-Wright 
N. J 
Farnsworth Electronics Co., Fort Wayne, Ind 
GENERAL PRECISION LABORATORY, INC., Pleasant 
ville, N.Y ADV. PG. 46 
Gibbs Mfg. Co N. Main St., 
Kay Lab, 5725 Kearney Villa Rd 
Diego } f 
Phileo ¢ Government & industrial Div, 
Wissat Ave., Philadelphia 44, Pa 
Pittsburgh } Giless Co., Glass Div., 
Pittsburgh 22, Pa 
88 Merrick Rd., Amityville, 


« 


Electronics Div., Cartstod?, 


Janesville, Wis 
, P. O. Box 16, San 


4700 


632 Fort 
Duquesne 


N.Y 


Telechrome, Ir 


VOLTMETERS 


ASSEMBLY PRODUCTS, INC., 
ADV, PG. 164 

Bald nstrument Co., Ltd., 
Dortford, Kent, England 

Beede Electrica! instrument Co Inc 

Bristol Co Waterbury 20, Conn 

Burlington instrument Co., 203 N 
ton, lowa 

Cossor, 301 Windsor St 

Delur-Amsco Corp., 45-01 
land Ctly 1. N_Y 

Doelcan Div of Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 35, Mass 

Electronic strument Co., Ine 84 Withers St., 
Brooklyn 1 N_Y 

ELECTRONIC MEASUREMENTS CO., INC., Lewls St 
& Maple Ave., Eatontown, N. J ADV. PG. 160 

Electro-Physics Co., 287-L Broodwoy, New York 7, 


Chesterland 6, Ohio 


Brooklands Works, 


, Penacook, N. 


Third St., Burling 


Halifax, N. §., Caneda 
Northern Bivd., Long Is 


1400 


Charles, 850 Possalc St., East 


30 Rockefeller Plaza, New 
10-AW 
ADV. PG. 146 
92-15 


Lawrence Ave., 


20, N 
FURST ELECTRONICS INC., 33 
C 


cago 25 
Ger Electrical instrument Corp., 172nd St., 
Jamaica N.Y 
General Electric Co Apparatus Sales Div., | 
Rd. Schenectady 5, N 
Greibach Instruments Corp., 
N. J 
Heath Co., Benton Harbor, Mich 
Hewlett-Packard Co., 395 Page Mill Rd., 
Calif 
Hickok Electr 


Cleveland 8, OF 


River 


Durham Ave., Metuchen, 


Palo Alte, 


Instrument Co., 10514 Dupont Ave., 


International instruments, inc., P. O. Box 2954, New 
Hoven 15, Co 

Marion Electr 
hester, N. H 

Martindale Electric ie Box 617, 
Cleveland Oh 

MEASUREMENT ENGINEERING tTD., 

ADV. PG. 170 

5353 WN. Keystone Ave., 


nstrument Co., Greiner Field, Mon 


Edgewoter Branch, 


Arnprior, On 
tarieo, Caneda 

Meters inc Indianapolis 
20, ind 

Pace Electrice nstruments Co 


Glendale 27, N. Y 


! 70-3) B4th St., 
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Phaostron Co., | Pasadena Ave., 
Calif 

Precise Measurements 
Brooklyn 23, N. Y 

Precision Apporatus Co., inc., 70-31 84th St., Gien- 
dale 27, N 

Pyramid instrument Corp., 
N 

eo. Vv. §$ inc 20 N. 15th St. 

Rowson Electrical instrument Ce 
Cambridge 42, Mas 

ROLLER-SMITH CORP., 
Pa ADV. PG 4 

Scientific Specialties 
Brighton 35, Moss 

Sensitive Research 
New Rochelle, N 

Shalicross Mig. Co., 10 J 
Pa 

Shasta Div of Beckman instruments, inc 
Wright Ave., Richmond, Calif 

Shurite Meters, 35 Hamilton St 

Simpson Elect < Ame ‘ © ei M 
chine Co 5208 W. Kinzie St., Chicage 44, til 

Sterling Mig. Co., 7201 Wentworth, Ohie 

Supreme, inc Box MH552, Greenwood 

SYLVANIA ELECTRIC PRODUCTS, INC 
ERGY DiV., P. O. Box 59, Bayside, N. Y 
PG. iC 

Triplett Electrical 
Biufft Ohio 

U. $&. Gauge Div 


South Posadene, 


Co., 942 Kings Highwoy, 


630 Merrick Rd., Lynbrook, 
East Oronge, N. J 
114 Potter St., 


1825 W. Merket, Bethiehem, 


Corp Snow & U n Ste., 


310 Main St., 


instrument Corp 
Y 


kson Ave., Collingdale, 


2200 


New Haven 8, Conn 


Cleveland 
, Miss 
ATOMIC EN- 
ADY 


instrument Co., 286 Harmon Rd., 


American Machine and Metals 
eliersville, Pa 
Belleville 9, N. J 


1515 Sedgwick St 


f 
Wallace & Tiemar inc 
Welch Scientific Co., W. M., 
Chicago 10 
Weston Electrical Instr 
strom, inc 614 Frelinghuysen Ave., 
NJ 
Wheelco 
ford, til 
Winslow Co., Inc., 9 Liberty St., Nework, N. J 
Yonkers Laboratory Supply Coe., 70 Paolisede Ave., 
Yonkers 2, N.Y 


VOLTMETERS—Electronic 


451 Highland Ave., 


ument Corp., A Sub. of Day 
Newark 5, 
Rock 


nstruments Div., Barber-Colman Co 


Advance Electronics Co., Passaic, 
N. J 
Airmec Ltd., 


land 


High Wycombe, Buckinghamshire, Eng 


American Chronoscope Corp., 316 W. First St., Mt 
Vernon, N.Y 
Baldwin instrument Co Lid., 
Darttord, Kent, England 
Ballantine 
Beta Electric Corp., 333 € 
N.Y 
Bristol! Co., Waterbury 20, Conn 
Burndept, Lid Weet 5? Erith, Kent, United & 
CHATHAM ELECTRONICS CORP Livingston, WN, J 
ADV. PG. 10 
Cleg@ Laborotories, inc 
Morris Township, N. J 
Clough Brengie Co., 6014 N 
Cossor, Lid., 301 Windsor St., 
Daven Co., The, 191 Central Ave 
Doelcar Div of Minneapolis Honeywell 
Soldiers Field Rd., Boston 35, Mass 
Donner Scientific Co., 2829 Seventh St 
Calif 
Dumont Labs ! . wm 8 760 
Cliften, N J 
Electronic instrument ¢ 
lyn 11, N.Y 
ELECTRONIC MEASUREMENTS CO., INC., Lewis St 
Maple Ave., Eatontown, N. J. ADV. PG. 160 
incorporated, 126 Massachusetts Ave., Boston 


Brooklands Works, 


Boonton, N. J 
103rd St., New York 29, 


Laboratories Ine 


ngdom 


Ridedaie & Hanover Aves., 


Broodway, Chicago, iii 
Halifax, N. 5., Canada 
Newark 4. N. J 


1400 
Berkeley 10 
Bioomfield Ave., 


84 Withers St., Brook 


Telephone & Radio Co A Div. of Interna 
tional Telephone & Telegraph Corp 100 Kings 
ond Wd., Clifton, N. J 

Fiuke Mfg. Co ne Johe itl) WwW 
Seattie 99, Wash 

FURST ELECTRONICS INC } AW 
Ave., Chicago 25, Ii! ADV. PG. 146 

Furzehill Laboratories Lid., 57, Clarendon #d., Wat 
ford, Herts., England 

Gar Electrical instrument Corp 92-15 72nd St 
Jamaica 33, N. ¥ 

General Radio Co 275 
bridge 329, Mass 

Heath Co., Benton Harbor, Mich 

Hewlett-Packard Co 195 Paye Mill Rd., Pale Alte, 
Callf 

Hickok Electr 


Cleveland &. OF 


Nickerson St., 


Massachusetts Ave., Com 


ument Co 10514 Dupent Ave 


Industrial Control Srraight Path & Ariinaton 
Ave., Wyandor 

Industrial Test Equip llth St 
York 3, N.Y ‘ 

Jennings Radio Mig 
P. ©. Box 1278, Son 

Jackson 
Bivd 

Kay Lab 
Diego 12 


Keithley 


Ohie 


New 


Electrica nstrument 
Dayton 1, Obie 

5725 Kearney Villa 8d., FP. O. Bo 
Calif 
netruments 848 Carnegie Ave., Cleve 
Laboratory for Electror 

15, Mass 

Link Aviation, tne Binghamton, N.Y 
Marcon netruments Lid 44 New St 


75 Pitts St., Boston 


New York 4, 


isy¥ 


D-77 





WARNING LIGHTS 





MEASUREMENT ENGINEERING LTD., Arnprior, On 
torio, Canada. ADV. PG. 170 

Measurements Corp., Boonton, N. J 

Millivac Instruments, 444 Second St, Box 
Schenectady, N.Y 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Windrim Aves., Philo 
delphia 44, Pa ADV. PG. Bock Cover 

Moseley Co., F. L., 409 N. Fair Oaks Ave., 
3, Calif 

Phaostron Co., 151 Pasadena Ave., 
Calif 

Precision Apparatus Co., Inc., 70-31 84th St, 
dale 27, N. ¥ 

Radio City Products Co., Inc., 
Easton, Pa 

RADIO CORPORATION OF AMERICA, TUBE DIV., 
Harrison, N. J ADV, PG, 119 

Scientific Speciaities Corp., Snow & 
Brighton 35, Mass 

Sholicross Mig. Co., 10 Jackson Ave., 


997, 


Pasadena 
South Pasadena, 
Glen 


Centre & Glendale Sts 


Union Sts., 


Collingdale, 
o 

Shasta Div. of 
Wright Ave, 

Sierra Electronic Corp., 
Calif 

Simpson Electric Co., Div 
chine Co., 5208 W. Kinzie St., Ch 

Southwestern industrial Electronics Co., 
Ook Rd., P. O. Box 13058, 

Specialty Engineering Div. of 
& Packing Co., 79 Clift Place, Brooklyn 38, N. Y 

Supreme, inc., Box MH552, Greenwood, Miss 

SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN 
ERGY DiV., P. O. Box 59, Bayside, N. Y ADV 
PG. 30 

Technology instrument Corp., 531 Main St 
Mass 

Telecomputing Corp., 133 E. Santa Ar 
bank, Calif 

Telectro industries Corp 
land City 1, N. Y¥ 

Trio Loborotories, inc., 32 
N 

Triplett Electrical 
Bluffton, Ohle 

Waveforms, Inc., 333 Sixth Ave 

Welch Scientific Co., W. M 
Chicago 10, Ill 

Weston Electrical Instrument Corr 
strom, inc., 614 Frelinghuyse 
NJ 

Wheelco Instruments Div 8 
ford, I! 

Wright Engineering ©€ 
Pasadena |, Calif 


WARNING LIGHTS 


See LIGHTS—Dial, Pane! ond Pilot 


WASHERS—Laboratory Glassware 


ACOUSTICA ASSOCIATES, INC., Shore Rd., Glen 
wood Landing, N. Y ADV. PG. 166 

Fisher Scientific Co., 709 Forbes Ave., Pittsburgh 19, 
e 

Heinicke Instruments, 
Fla 

Machlett & Son, E., 


Beckmon Instruments, inc., 2200 
Richmond, Calif 


1050 Brittan Ave., Sa 


of American Gage & Ma 
cago 44, Il 

7831 Post 
Houston 19 


Specialty Assembling 


Texas 


Actor 
ta Ave Bur 


37th St Long 


Instrument 


2035 H jing S? Hollywood 
220 E. 23rd St., New York 10 


Research Specialities Co., 1148 Walnut St., Berkeley 


7, Calif 
WASTE DISPOSAL SERVICE— 
Radioactive 


Crossroads Marine Dispose 
Mass 


5T Wharf, Bosto 


RADIOLOGICAL SERVICE CO., 92-15 172nd &., 
Jamaica 33,N.Y¥. ADV. PG. 166 
REED-CURTIS NUCLEAR INDUSTRIES, 


Culver Bivd., Playa del Rey, Calif 


INC., 307 
ADV. PG. 29 


WATER CONDITIONERS 


Allis-Chalmers Mfg. Co., 935 $. 70th St., Milwaukee 
1, Wis 
Barnstecd Still & Sterilizer Co., 
race, Forest Hills, Boston 31, Mass 
BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
2,N.Y. ADV. PG, 48 
Laboratories, Inc., 17 W 
_N 
Crystal 


222 Lanesviile Ter- 


60th St., New York 


Research Labs., Inc., 29 Allyn St., Hartford 


3, Conn 
Fischer & Porter Co., 50 Warminster Rd., Hatboro 
Pa 


Graver Water Conditioner Co., 216 W. 4th St., 
New York 11, N. Y 

Illinols Water Treatment Co., 
ford, til 


inflleo, Inc 


858 Cedar St., Rock- 

, P. O. Box 5033, Tucson, Ariz 

Niogara Filters Div., Tolhurst Centrifugals Div., 
American Machine & Metals, inc., East Moline, Ii 

Penfield Mfg. Co., inc., Meriden, 

Permutit Co., 330 W. 42nd St., 


Conn 
New York 36, N. Y 


WATER—Heavy 


ATOMIC ENERGY OF CANADA, LTD., COMMERCIAL 
PRODUCTS DIV., P. O. Box 93, Ottawa, Ontario, 
Canada ADV. PG. 138 

Bio-Rad 800 Delaware St., 
Calif 

Bios Laboratories, inc., 17 W. é 
23, N 


Laboratories, Berkeley, 


th Si New York 


WAXES 


Bios Laboratories, Inc 
aa, ee ¥ 

Biwax Corp., 3445 Howard St 

Burgess Bottery Co., Battery Div 

du Pont de Nemours & Co ’ e. | 
98, Del 


17 W. 60th St., New York 


Skokie, fll 
Freeport, 

Wilmington 

General Cement Mfg. Co., 919 Taylor Ave., Rockford, 
it 

Glyco Products Co., Inc 
York 1, N. ¥ 

Kellogg Co., M. W., Chemical Mfg. Div., P. O. Box 
469, Jersey City 3, N 

Kessier Chemical Co., Inc., 
Philadelphia 35, Pa 

Zophar Mills, inc., 112-130 26th St., 
N.Y 


New 


Empire State Bidg., 


State Rd. & Cottman Ave., 


Brooklyn 32, 


WINDOWS—Mica 


Asheville-Schoonmaker Mica Co., Inc 
Ave., Newport News, Va 
Bios Laboratories, Inc., 17 W 

23, N 
Crystals S$. A., 
erland 
Raytheon Mfg. Co., Microwave & F 
tions, Waltham 54, Mass 
SYLVANIA ELECTRIC PRODUCTS, INC., ATOMIC EN 
ERGY DIV., ?. O. Box 59, Bayside, N. Y ADV 
PG. 30 


900 Jefferson 
60th St., New York 


Case Mont-Blanc 281, Geneva, 


Switz 


ower Tube Opera 


WINDOWS VIEWING 


See VIEWING EQUIPMENT 


1955-1956 DIRECTORY of 


WIRE—Slide, Calibrated 


MEASUREMENT ENGINEERING LTD., Arnprior, On- 
tario, Canada. ADV. PG. 170 

Wright Engineering Co., 180 E. California St., Pasa- 
dena 1, Calif 


X-RAY DIFFRACTION APPARATUS 


ANTON ELECTRONIC LABS., INC., 1226-38 Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 180 

Brinkman instruments, inc., 380 Great Neck Rd., 
Great Neck, N. Y 

CENTRAL RESEARCH LABORATORIES, 
Wing, Minn. ADV. PG. &, 

Crystals $. A., Case Mont-Blanc 281, Geneva, Switz- 
erland 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Mass 
ADY. PG. 148 

North American Philips Co., inc., 
Ave., Mt. Vernon, N. Y 

St, John X-Ray Laboratory, Clifton, N. J 

X-Ray Dept. of Genera! Electric Co., 4855 Electric 
Ave., Milwaukee, Wis 


X-RAY EQUIPMENT—Industrial 


1210 Spring Brook Rd., 


INC., Red 


750 S$. Fulton 


Applied Radiation Corp., 
Walnu? Creek, Calif 
BAR-RAY PRODUCTS, INC., 209 25th St., 
32, N. Y. ADV. PG, 48 

Bracke-Seib X-Ray Co., Inc 
Pelhom Manor, N. Y 

Deltron, inc., Box 192, Glenside, Pa 

HIGH VOLTAGE ENG/NEERING CORP., 7 
Rd., Cambridge 38, Mass ADV. PG. 47 

JARRELL-ASH CO., 26 Farwell St 
Mass ADV. PG. 148 

North American Philips 
Ave., Mt. Vernon, N. Y 

Nuclear Engineering Ltd reer b 
London, S. E. 7, Eng 

Pantatron Lid., 26 Savage ] ns, idon, 
England 

Picker X-Ray Corp., 25 Broadwa Wh 
N. Y 

St. John X-Ray Laboratory 

Stondard Electronics Resea 
New York 21, N. Y 

Tracerlab, Inc., 130 High St ‘ 

Universal X-Ray Corp., 1140 Vest ve., Chi 
cago 22, III 

WESTINGHOUSE ELECTRIC CORP 
Pittsburgh 30, Pa ADV. PG 

X-Ray Dept. of General Electr 
Ave., Milwaukee, Wis 


X-RAY TUBES 


See TUBES, X-Ray 


ZINC BROMIDE 
See also VIEWING EQUIPMENT 


AMERAY CORP., Kenvy 4. J. ADV 
PG. 54 

Bios Laboratories, Inc., 
23, N. Y 

Dow Chemical Co., Midland, Mich 

HARTY CO., INC., R. V., 1433 Sloman Ave., 
1), Mich DV. PG. 155 

LaPine & Co., Arthur S., 6601 § 
29, Wl 

MICHIGAN CHEMICAL 
ADV. PG. 108 

RAY-PROOF CORP., 513 W. 54th St 
N. Y ADV. PG. 97 


Brooklyn 


16 Pelham Bay Park W., 


Jniversity 
Newtonville, 
Co I P 50 S. Fulton 
Metal Works, 
g. C. 3, 


te Plains 


868, 


Electric 


Route 7746, 


17 W. 60th St., New York 


Detroit 
Knox Ave., Chicago 


CORP, St. Lov Mich 
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1955-1956 NUCLEONICS BUYERS’ GUIDE 
MANUFACTURERS INDEX 


A listing of the 


equipment, components and n 


They are alphabetic ally arra 


ACF industries 
N Y 

AMF Atomics inc A Sub 
Foundry Co., AMF Bidg., 261 
York 16, N. Y 

A-P Controls Corr 
45, Wis 

Abbe Engineering Co., 
N.Y 

Abbeon 
32, N 

Abbott 

Abrams 
Lonsing, Mich 

Accurate Sheet Metal & Mfg. Works 2336 
Chicago 47, 

Assoc 


, 30 Church St., New York, 7, 
of American Machine & 
Madises Ave., New 


2450 N. 32nd St 


Milwaukee 


50 Church St., New York 7, 


Supply Co., 179-15 Jamaica Ave., Jamal 
North Chicago, II! 


60020 E. Shiawoe 


Laborotories, 
nstrument Corp - 


waukee Ave 


ates, 125 


tror 
& Machine Co 
Philadeiphia 40, Pa 
r Vineland, N. J 
oids Co., 1631 Washington 


P. ©. Box 425, Fort W 


re 31 
Heating 
Mass 

Equipe 

Mich 
x Div 


St., Cuba 
Co., Inc., 1205 Wa 
ent Co., 1299 Kal 
NEA Service, In 
13, OF 


side, Cleveland ° 


Acousti« Associates, inc Glenwood 
Eikhart, ind 


cago 47 


Co., Michigan St 
300 W. Cortland St ch 


2435 WN. Naomi St 


Highland Ave., Pas 


Boston 
ex Products Liberty St 
ford, Conn 

Research instrument Co., 
cago 22, ill 
Aerovox 740 
Moss 
Aetna Plywood & Veneer Co 
Chico ' 
Aet 
49, Mass 
Ahrendt Instrument Co., 
F k, Md 
Associates, inc 


1040 W. Grand Ave 


Corp., Belleville Ave., New Bedford, 


1731 N. Elston Ave., 


22 i 


entific Co Second & Sprin Sts., Everett 


4910 Calvert Rd., College 


_, Electronic Equipment Div 
Orange, N. J 


2312 


Joyce 
Cor ors nec 

14, Ohio 
»nversion Resea 

go 18, Ill 

ne Motors, | 
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ATOMIC’S ne” 


instrumentation for detection, 
measurement and analysis 
of radioactivity 


MODEL 1091 


GLOW TUBE SCALER HIGH VOLTAGE POWER SUPPLY 


PULSE HEIGHT ANALYZER 


NEW FAST SCALER 




















COINCIDENCE ANALYZER 





LINEAR AMPLIFIER 
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ngle and twenty 


SCINTILLATION COUNTING EQUIPMENT 





SCINTILLATION PROBE INDUSTRIAL COUNTERS AND CONTROLLERS 


SALES REPRESENTATIVES 
Hw E BRANSFORD CO 2¢ Grant Bidg. Pittsburg 9, Pa 
Virginio 


W A BROWN & ASSOCIATES Alexandria 
Branch Off ces throughout Seutheostern US$ 
PACKARD INSTRUMENT CO PO. Bos 428 LaGrange, iti 
KITTLESON COMPANY Lot Angeles 46, Colil 


INSTRUMENT Son Francisco, Calif Aibvaveray 
RON MERRITT COMPANY Seot 
COMPANY CANADIAN MARCONI! CO 
CAMBRIDGE 39, MASSACHUSETTS Toronto——-Winnipeg— Vancouver 
OVERSEAS Australia Denmark, 
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france 


Japan, Nor 
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Cublanding 


NEW FEATURES 
« Simplified design 
e Improved damping 
High input impedance 
Continuous standardization 











New |4-second 
£lectnoniK recorder 


follows fast-changing variables with split-second response 


Designed to meet the special data-recording re 
quirements of experimental stations, laboratories, 
and research centers, the new !;-Second Pen Speed 
ElectroniK Recorder fills an important gap be 
tween conventional large-chart recorders and 
oscillographic instruments. 


This new ElectroniK Recorder is the fastest large 
chart instrument available today . . . the perfect 
solution for high-speed plotting of any function 
that can be reduced to a d-c millivolt signal. It 
offers the investigator extreme sensitivity, com 
plete flexibility, laboratory precision . . . plus many 
new features the research man will appreciate 


Easy range change—All components of the po 
tentiometer bridge are located on an interchange 


able bakelite card. 





New design plug-in amplifier—has many times the 
power output of standard units . . . features high 
input impedance, easy accessibility, flexible gain 
control, and rugged construction. 

New pen and carriage designs — prevent pen clogging 
and paper tearing. Ball point pen easily removed. 
Transparent cartridge shows ink supply. 


New slidewire and contacts— Designed for long life 
under high speed operation. 


Your nearby Honeywell sales engineer will be glad 
to discuss applications in your research work .. . 
and he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario 


BORL TWILL 


— MIiNnNnNEAP OLS 
aetee: Honeywell 
Write for instrument Data Sheet No. 10.0-21 iH y 

«Second Pen Speed Electronik Recorder.’ BROWN INSTRUMENTS 


Fiat ue Coittols. 





